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Wardell-Sheraton Hotel, Detroit, served by district 
heating system. See Reference Section, page 63 











FLEXIBILITY ceaed STRENGTH of Ruc-wik CONDUIT 
PERMITS SHALLOW INSTALLATION of STEAM LINES 













Underground steam line between 
RR sidings with expansion loop 
extending under tracks, 






















The heavy-gauge helically corrugated shell used in Ric-wiL 
Prefabricated Insulated Pipe Units makes possible a resilient — 
construction of high beam strength, which can safely be flexibility of Ric-wil. uais 
° ° . 1s in ese rruga 5 
installed under E72 RR loadings with only 3 feet of ground —Seam-welded, helically 
cover, and under E90 loadings with only 5 feet. Because of this _—Cofrusared, heavy gauge 
and other exclusive Ric-wiL features, the trend of engineering full round smooth ends 

; : i i ‘ and special Ric-waL coup- 
departments of railroads is to specify Ric-wiL for all under- fer, provide pressure-tight 
ground steam lines. It is possible to jack Ric-wil through = “onstruction. 


ee existing right-of-ways and to install steam lines without 

into trench alongside tracks disturbing sidewalks, pavement or tracks and without permanent deformation 
a Z ssenger stat 4 - ° ° ° . 

jue akeanualad aan ounaie. of roadbeds, thus saving both installation and maintenance expense. 


—— ie (Left) Normal traffic was maintained on this a 
7 busy downtown street while Ric-wiL units were 2 

. installed under pavement. Units were jacked 

through from building basements and joined to 
utility’s steam main at manhole in center of 
street. (Right) Close-up of manhole showing 
auger crew and tool for drilling under pavement. 


See our exhibit at 17th National Exposition of 
Power and Mechanical Engineering, Grand Central 
Palace, New York, Booths 38 and 39. 


INSULATED PIPE CONDUIT SYSTEMS 
Ric-WIiL THE Ric-wiL COMPANY . CLEVELAND, OHIO 
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THIS MONTH'S COVER 


The Wardell-Sheraton is a 12-story apartment hotel in Detroit 
that was originally served by its own steam generating plant. It 
has recently changed over to purchased steam. The changes neces- 
sary to make this conversion are described by a Detroit Edison Co. 
engineer on page 71. 
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TESTS ARE MADE DESPITE CHANGING WEATHER CONDITIONS 


To test a newly developed product, Trane engi- 
neers must determine performance and compare it 
with that of similar units. To be accurate, such 
tests should be made under identical conditions. 
Because they want to know how new products and 
systems will perform in actual use, Trane engineers 
perform their tests in a special test house that is 


exposed to the weather on every side. 


When constantly changing outdoor temperatures 
are involved, testing becomes a problem. Trane en- 
gineers were faced with the choice of waiting for 


identical weather conditions to recur or devise 










Model N 
Unit Heater 





Torridor, Jr. 





, TRANE UNIT HEATERS ... MOST WIDELY = 


The four outstanding Trane Unit Heater types cover a range of sizes 
and capacities to meet every heating requirement. 
Unit Heater to provide quick, economical heat for any application, from 
a huge assembly floor to a handsome, quiet office. 


1—The Trane Model N Unit Heater, a conventional model, 
special broad bladed fan to move large quantities of air. 





“weather stand still.” 
That’s where the the Effective-degree-day Meters 
— “Bird Houses” for short — come in. 


some means of making the 





These devices, utilizing thermal and electrical 
principles, are contained in small boxes that are 
hung in strategic spots on the exposed walls of the 
test house. Each unit registers a different set of 
conditions, and these readings are averaged to re- 
cord the total outside weather effect on the entire 
building. With this ingenious arrangement, Trane 


engineers measure changing weather and “cancel 


whenever they please. - 


out” day-to-day variations to make exacting tests 


USED...MOST WIDELY USABLE 


There is a Trane 





uses a 
2—The Trane 


Projection Heater, pioneered by Trane, tucks up under the ceiling, yet 
adequately heats a broad area. 


3—The Trane Torridor, a blower type 


unit, is recommended for those areas where a long distance of throw is 
necessary or against the resistance of ductwork. 4—The Trane Torridor, 
Jr. combines the advantages of a blower unit heater with the attractive 
cabinet of the Convector-radiator. 
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Pattern of Decontrol. 
Building Men Meet. 
What About Rent. 
Supply and Demand. 


HAT the price of steaks and chops will have a 

direct bearing upon the operating pattern of the 
heating, ventilating and air conditioning industries 
during the next few months. may seem a far-fetched 
conclusion. Yet there are indications that the gov- 
ernment’s October action in decontroling meat and 
food prices will require a complete reshuffling of the 
cards in all phases of business. 


The call for a new deck stems from the conclusion. 


that scuttling of food prices—months ahead of the 
time originally contemplated—signals the beginning 
of the end of virtually all wartime controls over prices 
and the distribution of materials. The ending of con- 
trols, it appears, was not in accordance with the wishes 
of most of those within government. Nor was it due 
to the activities of pressure groups from without. In- 
stead, over and above such possible considerations as 
political expediency, the action was reportedly due to 
public pressure from millions of individuals who no 
longer respected government control because they be- 
lieved it had outlived its wartime usefulness. 


Continued Controls 


Which few items, if any, that will remain under 
control are in doubt, but it would appear that ceilings 
will remain on rents, automobiles, domestic refrigera- 
tion, building materials, tin, copper, lead, zinc and 
basic steels—with upward adjustments. 

Building materials are also expected to remain 
under both price and allocation procedures, but there 
is increasing doubt in Washington that segments of 
an economy can be held in check while others have 
been freed. If removal of price control on meats and 
other freed items actually succeeds in breaking the 
bottleneck which business has long claimed interferes 
with the orderly flow of goods, the Wyatt plan of sub- 
sidy and diversion of materials to veterans’ housing 
will experience a quick blackout. 

For the present, Wyatt has the bit in his teeth and 
is determined to follow through on present lines re- 
gardless. His latest action, it will be recalled, reduces 
to $1,000 the amount of factory repair or new con- 
struction that can be started without approval, unless 
the building has or will have more than 10,000 sq ft 
of floor space upon completion of the project. Previous 
exception was $15,000 for such manufacturing proj- 
ects. If the pressure for decontrol should cut across 
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his veterans’ housing program, administered as he 
believes it should be, Washington would not be sur- 


prised to find a Wyatt resignation on the President’s 
desk. 


Building Industry Gunning 


The recent break in decontrol schedules offers new 
ammunition for the meeting of representatives of 100 
trade associations in the construction field, called for 
November 20 and 21 at the Washington headquarters 
of the Chamber of Commerce of the United States by 
the Construction Industry Advisory Committee. This 
delegation is expected to draft recommendations for 
a change in the present government system of hand- 
ling construction problems. An advance draft of the 
proposals, although not approved as HEATING AND 
VENTILATING went to press, suggested scrapping of 
all government controls over building material pric- 
ing and allocation. 

“The basic purpose of the meeting is to develop con- 
structive plans for increasing the productivity and 
efficiency of the industry in order to meet pressing 
demand for large volumes of new construction in both 
the residential and non-residential fields,” said John 
C. Stevens, Council Chairman, a past president of the 
American Society of Civil Engineers. “The gathering 
will provide an outstanding opportunity to demon- 
strate clearly the determination of private industry to 
expand its services in spite of serious difficulties. 

“Accumulated shortages in both residential and non- 
residential categories are so unprecedentedly large as 
to obscure the major accomplishments of the industry 
during the reconversion period. From a virtual stand- 
still, it has rapidly achieved a volume well above the 
prewar average. Yet even this is not enough, for only 
the most pressing needs are being met. If the Amer- 
ican people are to get the homes and other structures 
they need within a reasonable time, much more must 
be done.” 

To permit prompt consideration of recommendations 
expected to be developed at the Council meeting, a 
meeting of the U. S. Chamber’s Construction and Civic 
Development Department Committee has been called 
for November 21. 


Kilgore Eyes Wyatt 


Further evidence that Wyatt’s path is not one of 
roses is the fact that the American Legion, at its re- 
cent convention in San Francisco, took “under advise- 
ment pending investigation,” Wyatt’s plea for an 
endorsement of his efforts. Too, Senator Kilgore’s 
War Investigating Committee has decided to look into 
the bottlenecks holding up housing, with the idea of 
determining who is responsible. Whatever Mr. Wyatt 
may think of the investigations, it is reported that 
they are welcomed by the construction industry. The 
construction industry takes the position that the con- 
siderable progress in home construction has been made 
at the expense of other segments of industry. The 
channeling of so high a percentage of basic materials 
into residential construction is, they claim, partly 
responsible for the inability of automobile manufac- 


35 























for PENA TUT de 








Only Sporlan offers you thermostatic 
expansion valves with selective charges ...each to 
do a specific job. So don’t just ask your whole- 
id saler for a valve... ask him for a Sporlan valve, 
AN selectively charged to give you peak performance 


on any size installation. 
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Specify Sporlan throughout 


when ordering strainers, solenoid valves, 
thermostatic expansion valves or refrigerant 
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combination of perfect performers! ST. LOUIS 17, MISSOURI 
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turers and other producers to find enough materials 
to meet needs. 

Armed with evidencé that the meat industry was 
able to prove that it could produce only if relieved of 
restrictive controls, it may be expected that the build- 
ing industry will swarm to Washington in November 
with similar ideas in mind. In addition, the industry 
will be able to offer evidence that despite all the gov- 
ernment devices of price controls and adjustments, 
allocation of materials, limitations on competing uses, 
and various other expedients, the present program has 
not yet succeeded in producing a satisfactory number 
of finished, habitable homes. 


Rents vs. Building Costs 


In all appraisals of the future outlook for price con- 
trol, public opinion seems resigned to decontrol of 
about everything “excepting rents.” This subject will 
doubtless enter into early Washington discussions, for 
building circles appear to agree that there is little in- 
ducement to erect rental housing at present rates 
when construction costs are at least 60% above 1939 
prices. Since government seems to be taking its cue 
from public opinion, a hike in rent ceilings seems more 
likely than decontrol in this field. Rents are reported 
only 4% higher than in 1939, with a number of land- 
lords favoring rental strikes to enforce their demands 
for increases, and with contract awards for rental 


housing projects dropping sharply from the peak 
reached in May. 


Deflation Due? . 


A new line of thinking, involving deflation rather 
than inflation, has appeared in Washington since the 
decontrol of food prices signaled a change in policy. 
True, the original plan of OPA involved a gradual 
easing of controls so that neither deflation nor infla- 
tion would be a sudden jolt, but with the scrapping 
of the wage policy the pattern was broken and no one 
will ever know whether the cushioning effects would 
have really worked. OPA planners will doubtless con- 
tend for all time that if they had been given their way, 
things would have been better, but with business blam- 
ing OPA for bottlenecks even during the period when 
OPA was functioning under wartime conditions with 
a considerable degree of public support, there is plenty 
of room for doubt. 

In any event, business has steadfastly contended 
that while the removal of controls might result in a 
momentary upward surge, the resultant balancing of 
supply and demand would level out the price structure 
within a reasonable time. Now, however, there is a 
tendency in Washington to conclude that for most 
things the top has virtually been reached, and that the 
next major movement will be downward. A feeble 
upward swing in some prices is anticipated, but in- 
dications are that it will be short-lived. 

Those who take this view hold that the unexpected 
break in government price policies—months ahead of 
the scheduled end of OPA next July—has merely ad- 
vanced the postwar recession by the same number of 
months, and that business will be wise to make its 
plans accordingly. As these analysts see it, the pro- 
duction peak will be reached during the fourth quar- 


HEATING AND VENTILATING, NOVEMBER, 1946 


ter of this year, at abdut 178% of the 1935-38 average 
on the Federal Reserve Board index... with the bot- 
tom of the decline at about 140 on the FRB index by 
the end of 1947. They then foresee about three months 
of business at that level early in 1948—ending 1947- 
48 with a decline of 21% below the 178 peak. 

For durable goods, the prediction involves a drop 
from the present 212% of 1935-39 average to 152% 
by the end of 1947. 


Many Ramifications 


If predictions of a recession in 1947 are accurate, 
instead of the previously-mentioned 1948 or 1949, some 
early changes in business planning are in order. A 
downward trend in prices can reflect only a slackening 
of demand, due partly to release of incompleted in- 
ventories, and partly to buyers having been priced out 
of the market. A slackened demand, in turn, involves 
curtailment of sales planning, production scheduling, 
raw material purchases, plant expansion for the pro- 
ducer, and office expansion for the professional man. 

Too, it places labor union leaders in a peculiar spot. 
It has been widely assumed that decontrol action by 
OPA would signal another round of wage increase de- 
mands by labor. This is still a possibility, but labor 
organizations too have their economists and long- 
range thinkers, and if they should come up with the 
1947-recession conclusion, they will find themselves in 
an unfavorable period from a bargaining standpoint. 
Receding living costs—with the probable exception of 
rent—would rob them of their customary cost-of-living 
adjustment weapon. Return of more than a million 
GI’s to the labor market following expiration of their 
membership in the 52-20 club would have a bearing on 
the subject, as would layoffs due to the predicted drop 
in overall production. 

There is also evidence that much labor has been in- 
ventoried during the period of scarcity by manufac- 
turers awaiting price relief as the signal to go ahead 
full speed. With the first sign of a turn in the tide, 
such excess inventories of labor would be quickly 
analyzed. If labor is as quick to sense a possible dis- 
advantage as it has been to step on the gas when the 
light appeared green, there may be fewer big-industry 
strikes and work stoppages in 1947 than have been 
anticipated. Expect, however, a considerable number 
of “quickie strikes,” hurried into action to beat the 
possible recession—right now, while the skyrocket is 
in its upward zoom. 


Supply and Demand 


Whatever the outcome of the speeded-up trend 
toward decontrol, it appears that business is soon to 
be more or less “on its own” again, and that manage- 
ment will have a chance to try out for the first time 
since the war, the effects of the law of supply and 
demand. Although current decontrol activities release 
food products primarily, the pattern appears to have 
been set, and those who have not been permitted the 
freedom of the food groups will bring all possible 
pressure to bear to prove that a half and half policy 
on decontrol will be no more satisfactory than the 
OPA brand of planning. 
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MAXIMUM EFFICIENCY FOR STEAM HEATING SYSTEMS 
ON HEATING, DRYING AND PROCESS WORK. 





JENNINGS CONDENSATION PUMPS 


Designed for steam systems on heating, 
drying, or process work, these pumps offer 
the most reliable and efficient means of 
returning hot condensate to boiler or hot 
well. In many cases these pumps will save 
costly installation of boilers in a pit to pro- 
vide gravity flow of returns from basement 
radiators and heating devices. 


The Jennings Condensation Pumps are 
sturdy and compact in construction, and 
combine receiving tank, pump and driving 
motor in a single assembly. Pumps are 
bronze fitted throughout, with tobin bronze 


shaft. The pumping impeller is of special 
design, made possible by our wide experi- 
ence with return line heating pumps, and is 
especially adapted for handling hot wafer 
with the greatest possible efficiency. 


Full automatic control is furnished by 
means of a ball float and float switch mech- 
anism mounted on the receiving tank. All 
wiring is made up at the factory, and it is 
necessary only to connect the pump to the 
system and hook up the leads. Complete 
information regarding these economical 
pumps sent promptly on request. 


THE NASH ENGINEERING COMPANY 


SOUTH NORWALK, CONNECTICUT, U. S.A. 
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FRANK STEIXNER 


Chief Operating Engineer, Longchamps Restaurants 


Installation, operation, and maintenance of air con- 
ditioning, ventilating and heat equipment in the 12 
restaurants of the Longchamps chain in New York City. 


ANY factors must be considered for the efficient 

operation and maintenance of air conditioning 
equipment — particularly for equipment installed in 
large modern restaurants where the proper handling 
of air is so important. 

In the Longchamps chain of restaurants in New 
York City, centrally located plants are employed with 
an average refrigerating capacity of 100 tons. Since 
the cooling plants were designed for 95F dry bulb and 
75% relative humidity, and this condition is seldom 
experienced, the cooling plants have a 20% reserve 
capacity, even with severe operating conditions. 

Restaurant size, ceiling height, and load 
calculations influence the air output but in 
general this varies from 40,000 to 70,000 
cfm with 6 to 8 air changes per hour to 
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obtain a fresh air feeling in the air conditioned spaces. 
Except under extreme temperature conditions, there is 
a constant 30% fresh air intake. 


Air Cleaning and Treatment 


With the exception of the system that serves the 
Empire State Building restaurant, air is cleaned by 
means of throw-away type filters installed in banks of 
sections four deep. By periodic forward movement of 
alternate filters, the air emerges through the cleanest 
filter. 

At the Empire State Building restaurant dry type 
filtering cells are used. The filtering medium is a thin 
gauze-like paper of several layers which is installed by 
special machine that feeds and folds the paper into 
the sections of a filter frame. Since the fresh air has 
been filtered initially at the point of intake, these 

filters are changed but four times a year. 
As a means of killing outside air odors or 

those transported by the recirculated air, 

ionizing apparatus is used, the air is twice 
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Fig. 1. Overhauling a 50-ton compressor driven by a 50-hp G.E. motor. 


filtered before it is introduced to the ionizing machine. 

Although a casual examination of the public dining 
areas may indicate an apparent lack of grilles and air 
outlets, they are there, nevertheless. They are hidden 
in indirect lighting coves or are blended with struc- 
tural and decorative schemes. Grilles of several types 
are used. Adjustable blades which control the direction 
of air discharge are desirable in some cases and volume 
control is necessary to avoid drafts. 

Additional control of air volume and air distribution 
is obtained through motor speed regulators, damper 
and vortex control. 

One of the greatest ventilation problems in res- 
taurants is the proper removal of cigarette smoke. 
Since smoke conditions are greatest at bar areas, 
particularly at peak business periods and cocktail time, 
a special smoke removal system is used that is separate 
from the balance of the ventilating system. Special 
smoke removal fans and vents that are installed 
provide efficient smoke removal. 

Rest room ventilation requires a positive means of 
exhaust and this is usually accomplished by a grille 
placed over each set of two stalls. It is our practice 
to constantly pump a sufficient quantity of air to 
toilets. 

We have some installations where a portion of the 
cooled air from the dining room is directed to ‘the 
ventilation of toilets. One advantage is that the air 
thus supplied is cooler and lower in moisture than if 
outside air were drawn in for toilet ventilation. 

Even the telephone booths are ventilated. A small 
exhaust grille is placed in the booth ceiling to draw 
off smoke and odors. This booth grille is connected 
to the general exhaust system and control is by finger 
type adjustable grilles and branch damper levers. 


Zone Control 


Unnecessary use of equipment is prevented by zoning 
which avoids cold or hot spots in the dining rooms and 
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enables adjustment in the mechanical units 
used when a zone is lightly occupied. This 
is particularly true for restaurants located 
in commercial areas where there is a sharp 
drop in occupancy during such off-hours as 
after-lunch, before the cocktail hour, and 
after dinner. During these slumps, zone 
equipment can be throttled down to a 
minimum to satisfy operating demands. 
There is no need to operate an entire plant 
because only small areas need cooling. 


Compressor Installations 


Refrigeration units, in most of our in- 
stallations, are series or multiple-series 
connected so that they may be run to- 
gether or separately to provide greater flex- 
ibility of operation. Should one unit de- 
velop mechanical trouble that would require 
a shut down, the other can be run with 
little actual loss of refrigerating effect. 

Compressors installed are from 10 to 50 
tons each and since there is some similarity 
in the installations for the various units, 
some parts are inter¢hangeable. This was particularly 
advantageous during the war years when certain parts 
were difficult or impossible to obtain. It provided a 
safeguard that meant the difference between a cool and 
comfortable dining room or hot, unbearable conditions. 
Where chain stores are centered in one locality, as the 
Longchamps group, an attempt to standardize on unit 
size and design is important. 


Condensers 


Condenser equipment commonly used includes the 
enclosed type multi-pass shell and tube type and the 
indoor evaporative condenser. In addition, on one of 
our installations, we use well water for condensing. 

Aids in economical plant operation are automatic 
water pressure regulating valves actuated by head 
pressures, automatic float valves, thermometers 
installed in both inlet and outlet water lines of 
condenser, receiver seal test valves and liquid line 
indicators. ° 

At periodic intervals, compressor equipment is 
taken down for testing of the gas and water sides, for 
cleaning and for renewal of gaskets. Mechanical units, 
traps, coolers, strainers and valves are inspected and 
repaired if necessary. 


Controls 


Our plants are provided with controls that are fully 
automatic on the air distribution and control end, or 
semi-automatic as far as the refrigeration operation 
is concerned. Controls provide full or semi-automatic 
operation, or manual control. The turn of a valve or 
switch provides the type control selected. 


Pneumatic air control systems are provided with two 


compressors, cross connected, so that either can be 
used in the event of motor or compressor trouble. 
Complete failure of the control system would not mean 
interruption of service as the operator can carry on 
with hand control. He would be guided by the many 
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gauges and thermometers which were wisely provided 
at various points for checking. 


Heating 


Although we have standardized on heating methods 
with steam supplied by the building in which the 
restaurant is located, applications may vary with the 
peculiarities of each installation. Direct and indirect 
stacks are used, automatically controlled to meet the 
demand and inside and outside temperature conditions. 
Heating stacks are thin finned copper alloy tubes 
silver soldered to blocked distribution headers, and 
they are provided with bucket-thermostatic traps to 
handle the condensate return. 

Fresh air intakes are designed to prevent the stacks 
from freezing. They have an automatic control which 
throttles the volume of fresh air and when the tem- 
perature of the entering air drops below 40F, a pre- 
heating stack or booster is placed in service. 

Master and sub-master controls govern the initial 
air entering and leaving the central fan unit. Air, 
after passing through the primary stage, goes to the 
reheating stacks which furnish air at the proper room 
temperature. 

Along the length of outside show windows are heavy 
finned type cast iron convectors inside of decorative 
cabinet type enclosures. These are individually con- 
trolled by thermostats placed in the immediate area 
and they have no direct connection with the rest of 
the heating system. 

For the revolving doors at the street entrance, a 
blower heater unit in a drum is located on top of the 
door housing. Air intakes are placed on each side of 
the drum. A small amount of outside air is mixed 
with the room air, before being heated. Discharge is 
downward from the blower between the inside quarter 





Fig. 2. Madison Avenue restaurant served by four air 
conditioning units of 25 tons each. 
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sections of the revolving door. Control is obtained by 
three-point regulation of motor speed. Rapid action 
return traps, two installed on each of the double return 
to insure performance, handle the condensate. Revolv- 
ing door strips to prevent drafts and to keep out dust 
are replaced as soon as they show wear. 
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Fig. 3. Details of floor free heaters. 


Four stores have drop front which during mild 
weather enables the front plate glass window and 
revolving door to be lowered to the basement. This 
provides the restaurant with an atmosphere of outdoor 
dining. Floor free heaters, consisting of duct work, are 
placed under the floor as shown in Fig. 3 and this 
design is also used where conventional radiators are 
not installed. In the duct is a steam coil that is double 
trapped to insure constant operation. 

This gravity type floor heater has proved effective 
for the space that contains the coat racks. By heating 
the check room we offset the large amount of cold air 
that is brought in by the overcoats. This form of 
heating is used where a regular radiator would take 
up too much space and where sliding windows and 
disappearing store fronts would require the removal 
of the radiation each spring. 

Returns from all heating equipment are piped to a 
preheater for the domestic hot water tank where the 
last of the usable Btu are extracted. 

Heating equipment is checked periodically. The 
clean-up period for heating equipment is the late sum- 
mer, at which time necessary repairs are made. 


Kitchen Ventilation 


Proper ventilation for kitchens is most important— 
not only from the generally accepted engineering 
side, but because due to the shortage of competent 
kitchen labor, it is mandatory that the kitchen staff be 
kept contented. To properly ventilate the kitchen of 
a restaurant in one of New York’s tall commercial 
buildings means the solution of some _ interesting 
problems. 

Let us take the distribution of fresh air in the 
kitchen. In the area where the gas burners are located 
for cooking, too much air will draw heat away from 
the broilers and ranges; too little will cause personal 
discomfort. 

Kitchen-produced odors are removed before they 
have an opportunity to circulate generally through the 
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kitchen. Special outlets are provided over the vegetable 
cutting tables for removing onion and other strong 
odors, and outlets in the area are placed where the 
dishwashing machines are located. 

Heat-producing spots are provided with hoods in- 
dividually designed for the equipment beneath. Hoods 
are connected by a system of exhaust ducts to an 
exhaust fan that is generally located at a building 
set-back well above the street level. Hoods are fabri- 
cated from stainless steel for durability, ease of 
cleaning and for appearance. 

For example, the restaurant located in the Con- 
tinental Building has the exhaust fan on the 26th 
floor set-back housed in a copper sheathed building. 
The fan is driven by a 20 hp motor and it exhausts 
40,000 cfm at a velocity of about 2,000 fpm. This 
comparatively high velocity is required to carry the 
grease laden air to the point of discharge. 

By keeping the volume of air exhausted in excess of 
that supplied to the kitchen, there is a positive flow of 
air from the dining room to the kitchen to prevent 
kitchen odors from reaching the dining areas. 

So that kitchen exhaust may not be objectionable to 
tenants near the exhaust port, and to tenants of 
adjoining buildings, ozonating equipment is installed 
to neutralize odors. For one restaurant a 10-generator 
unit was installed. Care must be used that too much 
ozone is not introduced or some odors will be intensified 
instead of being reduced. Ozone is added at the final 
horizontal run or at a point 30 ft before the fan. Air 
used by ozonators is first filtered and then dried by 
dehumidifying equipment before the air is admitted 
to the ozonators. Dehumidifiers use alternate tanks of 
silica gel. An air pump, in connection with a 220-volt 
heating coil, is used to dry out the silica gel after every 
72 hours of operation. One silica gel tank is on the 
line while the other is being dried and the switch-over 
is made by manually operated valves. 


Grease Ducts 


Grease ducts are cleaned by contracting firms special- 
izing in that work and they clean the horizontal ducts 
once a month. For some restaurants the ducts must be 
cleaned every two weeks. Vertical ducts are not cleaned 
so often as most of the grease is trapped near the first 
long sweep before the rise. 

When necessary a man must be lowered in a bosun’s 
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chair from the top of the drop to clean the vertical 
ducts. At the same time the men inspect the duct — 
seams and caulk even the smallest hole. These cleaners — 
also change canvas collars between the housing and © 
ducts where this replacement is necessary. 


Sound Isolation 


All motors and compressors are mounted on anti- % 
vibration beds to reduce the sound which may be trans- ~ 
mitted through floors, walls, ceilings and beams. Fan © 
housings are mounted or suspended on special vibration E 
eliminators and all connections from fans to duct work ~ 
are joined by canvas collars. 

Much of the ductwork is lined with a material that 
not only serves as a sound deadener but also a heat 
insulator. 

Flexible connectors are used on the larger water lines 
to condensing equipment. E 

Since vibration elimination is far more important — 
than sound isolation, a check is made to insure proper ~ 
alignment of pulleys, drives, belts, shafting and bear- — 
ings, tension of belts, and the tightness of set screws — 
and shaft keys. ; 

Besides, the ceilings of dining areas are covered 
with a sound absorbing decorative block. 


Maintenance Work 


Maintenance of all equipment is a full time job with ~ 
work schedules so arranged that the men will have 
sufficient time for the periodic checks in addition to 
the regular duties. A definite program is followed © 
religiously — proper lubrication, testing for leaks, 
examination of motors, bearings, pulleys, shaftings, — 
oil levels, electrical connections, starters, switches, © 
fuses. These are all periodic musts in accordance with 
a definite program. 

Maintenance men are encouraged to give time and — 
study to suggestions for better operation. The result 4 
is a better spirit of cooperation and a crew that works 
harmoniously as a unit. Such management can mean 
the difference between indifferent operation and care- 
less maintenance, and successful and economical plant. 
operation. 

Good maintenance and careful operation are largely 
responsible for successful plant operation, and suitable © 
credit must be given to the men who maintain and 
operate the equipment. 


NOVEMBER, 1946, HEATING AND VENTILATING 











i 
3 
E 
a 
°) 
& 
u 
a 


woof & @) & a{/ ap 


iyo oo 2 ww) ef /e>/) 
Biqowmongwn 





Engineering and Economic Aspects 


G. D. WINANS 


Assistant Superintendent of Central Heating 


Oi at-we OX-Sadelh ame fol k-tol ain Oxe) 


Typical Application— Wardell Sheraton Hotel 
C. B. SPRENGER 


Engineer, The Detroit Edison Co 





District Heating In Detroit 
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District heating in the downtown section of a large 
city is treated from both the economic and engi- 
neering aspects. Distribution, water treatment and 
customer education are important factors in the 
growth of the Detroit Edison Co. district system. 








HE term “district heating,’ sometimes known as 

“central heating,” refers to the heating of sev- 
eral buildings from a single heating plant. It may 
apply to the heating of a group of buildings such as 
those of an institution or large industrial establish- 
ment, or as is practiced commercially in some 270 
cities of this country for the heating of possibly sev- 
eral hundred buildings from one or more steam gen- 
erating plants. 

In 1944 sixty of some 270 district heating companies 
in the United States and Canada reported to the 
National District Heating Association a total steam 
sales of 48,454,000,000 lb of steam. This steam was 
sold to 24,450 customers. These same sixty companies 
had a maximum hourly output of 22,170,000 lb of 
steam per hour. 

. District heating is easily justified from several 
standpoints. It is far more effective to heat several 
moderate sized or large buildings from a single boiler 
plant rather than by individual plants in each building 
inasmuch as less operating labor is required, the costs 
of installing heating equipment are less, there is a 
saving in the use of fuel, greater reliability is as- 
sured, hazards are reduced, and cleanliness is im- 








proved. ‘ 
District heating, as a commercial business, is one JCI pee 

of the older public utility services, having been started x 2 | 6 3 | = 

at Lockport, New York, in 1879. The business has en- SS = See SOE al 


joyed a steady, although unspectacular growth. The 
impact of the war has brought about a marked in- 
crease in the popularity of the service. Because of 
labor and fuel problems, the difficulty in obtaining 
repair parts and operating supplies, and general in- 
creased costs, many building owners have contracted 
for district heating services. As a result, many dis- 
trict heating companies have found that their heating 
plants and distribution systems have insufficient capa- 
city for the available business. A considerable num- 
ber of companies have found it necessary to refrain 
from taking on additional customers. 




















a 5 5 ‘ ‘ r a CENTRAL HEATING SYSTEM 
District heating in Detroit dates back to 1903 if ew was — ee em 
. GULONGS a “ 
one or two earlier unsuccessful ventures are excepted. a 
At that time, a company was founded to distribute 
and sell exhaust steam from an existing generating Fig. 1. Map of Detroit Edison district heating system 
station. In the first two years 12,800 feet of under- showing buildings served. 
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ground mains were built. Since that time the system 
has grown from year to year. 

The more important features of the district heating 
system operated by The Detroit Edison Company in 
Detroit are discussed in the remainder of this paper. 

At the present time, four boiler plants containing a 
total of 19 boilers supply steam to an area approxi- 
mately 344 miles long and from one-half to two miles 
wide shown in Fig. 1. The distribution system con- 
sists of 214 miles of tunnels and 223,918 ft of mains 
and feeders. The generation of electricity as a main 
feature of the heating plant operations was discon- 
tinued many years ago although it is still carried on 
to a limited extent. During 1945, 204,722 tons of coal 
were burned in the four heating plants and 2,959,000,- 
000 lb of steam were delivered to the 1,634 steam cus- 
tomers. These 1,634 customers include hotels, office 
buildings, apartment buildings, department stores, 
factories, restaurants, auto sales rooms, rooming 
houses and residences, etc. 

The engineering of district heating may be divided 
roughly into three phases: Boiler or heating plants, 
steam distribution systems, and utilization of the 
steam heating service by the customer. 


Steam Heating Plants 


Most of the District Heating companies are owned 
by or are a part of the electric utility companies serv- 
ing the areas involved. It is natural, therefore, that 
the heating plants should follow closely the design of 
the larger electric generating stations. However, be- 
cause of the low load factor* under which heating 
plants must operate, air preheaters, economizers, and 
other heating saving devices are usually not installed. 
Heating plants in most cases are located in or near 
highly congested and high value areas, and smoke and 
other dirt factors are a nuisance. An hourly graph of 
the total output of the system on a cold day is shown 
in Fig. 2. 

Three of the four heating plants have double ended 
boilers, fired by underfeed stokers and are similar to 
the company’s older electric generating stations. At 
the time the last one of these plants was built, no 
satisfactory method of removing fly ash from the stack 
gas had been perfected and the use of pulverized coal 
was held undesirable. 

Since the three largest heating plants are located 
some distance from railroad sidings or docks, the 
transportation of coal and ashes is a problem. Coal is 
prepared at a station either at a dock or at a railroad 
siding and hauled to the plant by motor truck. The 
truck bodies are hoisted to the top of the plant by 
cranes and emptied into the overhead bunkers. Ashes 
are dropped into dump trucks and hauled away. 


Water Treatment 


Boiler water treatment has been and continues to 
“be one of the most important engineering features of 
the heating plants. Inasmuch as it is impractical to 
return a large part of the condensate from the cus- 
tomers’ buildings, three of the plants require from 


ng 
*Load factor for 12 months 1945 was .272; for 12 months 1944, 
lf. was .271, 
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Fig. 2. System output curve for a cold day. 


80% to 100% make up water, drawn from city water 
mains. Detroit city water, while of excellent quality 
for general use, will cause scale and other troubles 
unless conditioned for boiler use. 

In the early days, soda ash (Na.CO,) was used in 
the effort to prevent the formation of hard scale in 
the boilers. This practice eliminated anhydrite scale 
deposits but not the calcite deposits in the boilers. 
Neither did it limit the CO, and oxygen in the steam. 

The first steps to improve these conditions were 
taken in 1926 when zeolite water softeners and partial 
acid treatment, together with an effective deaerator, 
were installed in the new Beacon Street Plant. This 
system was highly successful. The softeners produce 
water which was practically scale free, and the acid 
treatment reduced the CO. content of the steam to 
about 10 ppm. The deaerating heater reduced the free 
oxygen in the steam to about 0.04 ppm. 

Inasmuch as the steam continued to contain from 
10 to 20 ppm free CO,, the corrosion problem in the 
customers’ premises persisted. To improve this condi- 
tion, additional acidification of the zeolite softened 
water was undertaken. Acid proportioning equipment 
and operating practices were developed so that alka- 
linity of the zeolite treated water could be reduced to 
less than 10 ppm. A more complete acidification was 
not practical because of the likelihood of acid attack 
on the pumps, piping, and deaerators. With this water 


65 














LATERAL PIPES a 


| | | 
fore Se Se SN 





Fig. 3. Trunk main system. 


conditioning system, the steam produced contains no 
free oxygen and from 3 to 5 ppm free CO.,. 

A further step in CO, elimination is now being un- 
dertaken at the Willis Avenue Heating Plant. Here a 
complete new water heating system is being installed. 
The use of green sand in the zeolite water softeners 
will be continued. A stainless steel deaerating heater 
will be installed and this will permit the complete 
acidification of the water before its entry into the 
heater. This will permit the complete liberation of all 
CO, from the boiler feedwater. Caustic will be added 
to the deaerated water in the storage space of the 
heater to produce a definitely alkaline boiler feedwater. 


Generating of Electricity 


In three of the four plants in Detroit, electric gen- 
erating units are installed through which some of the 
steam is passed before being distributed to the heat- 
ing system. The question as to whether or not gener- 
ation of the electricity system as a by-product is used 
and desirable cannot be given a fair answer but must 
be decided in each individual case on the basis of local 
conditions. The correct answer in any particular case 
depends upon the value of a kilowatt-hour of electricity 
at the location of the heating plant as compared with 
the total cost of producing it in the heating plant. 
The thermal advantage in passing all of the steam 
through turbo-generators is recognized. The com- 
mercial advantage does not, however, appear to be 
favorable. We have installed’ (1) sufficient generating 
capacity to supply the motor driven auxiliary equip- 
ment in the plants using the exhaust steam to heat 
the feedwater and delivering any excess electricity to 
the companys’ electrica! system and (2) some small 
turbo-generators to deliver electricity solely to the 
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electrical system and to the steam heating mains, 
These machines are of a size so that they can operate 
at full capacity during most of the heating season. 
The commercial advantages of combined electricity 
and steam production are, of course, more favorable 
with higher boiler pressures and future practice may 
be altered. 


Steam Distribution Systems 


There are two fairly well defined types of steam dis- 
tribution system, namely, trunk main systems and 
feeder systems. See Fig. 3 and 4. The trunk main 
system is built with a rather large pipe leaving the 
heating plant. Its size is decreased as the distance 
from the plant becomes greater and the amount of 
steam to be carried becomes less. Lateral pipes are 
laid in the intersecting streets forming a more or less 
interconnected network. Inasmuch as customers are 
served from either the trunk main or the lateral pipe 
lines, it is necessary to maintain the steam pressures 
in all piping within the limits acceptable for cus- 
tomer use. Because steam pressure drops are limited 
steam velocities must be kept low. 

The feeder system of distribution, Fig. 4, consists 
of a network of distribution steam mains from which 
the customers are served and feeder mains which ex- 
tend from the heating plant to selected points in the 
distribution network. A constant steam pressure is 
maintained at the point where the feeder connects to 
the network by regulating at the heating plant, the 
amount of steam fed into the feeder. The pressure at 
the remote end of the feeder is recorded at the heating 
plant by electrically operated long distance pressure 
gages. The distance over which steam can be trans- 
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Fig. 4. Feeder system. 
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mitted has been found to be very great, depending 
only upon the pressure drop which is available. 

The steam distribution system in Detroit is a com- 
pination of both trunk and feeder mains. The longest 
feeder is approximately one and one-half miles but 
some steam is taken off the feeder through risers 
somewhat nearer to the heating plant. 


Underground Pipe Construction 


There are several types of pipe conduit in common 
use. The wood casing has been widely used and is 
satisfactory where the soil is well drained. In the 
larger cities a more permanent form of construction 
is employed such as concrete, vitrified tile, or some of 
the prefabricated conduits. 

The Detroit Edison Company has standardized on 
the concrete box type of construction as shown in 
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Fig. 5. Cross section of underground steam main conduit. 


Fig. 5. This design is waterproof enough for the pur- 
pose and is easily adapted to special conditions met 
with in the city streets. 

Excavation costs are a major portion in the cost of 
underground steam main construction. It is desirable, 
therefore, to keep the excavation depth at a minimum, 
making the necessary elevation breaks in the line to 
keep near the surface. The approximate cost of under- 
ground line construction at the present date is 





Normal Pipe Size, Approximate Cost 


Inches per foot, Dollars 
6 25 
8 26 
10 32 
12 4 40 
16 47 





The concrete envelope construction now in use dates 
back as far as 1909. However, the life of any buried 
construction depends greatly upon the soil conditions, 
and Detroit cannot necessarily be a criterion. 

The distribution system contains about 214 miles of 
horseshoe shaped tunnels, some of them being as deep 


HEATING AND VENTILATING’S REFERENCE SECTION 


Lighting and{ 
Long Distance 


G; 19 © Cab/ es 


Feeders” 


Ba 


aa 


_ 


Return 
Pi ping 


~ fxg, —Steam Trap 


Fig. 6. Section of Beacon-Woodward tunnel showing three 
feeders and return piping. 


as 60 feet, others just under the pavement. It is neces- 
sary to ventilate the tunnels by suction fans and when 
work is to be done in the tunnels, the nearest man- 
hole cover is opened so that the amount of ventilation 
in the immediate area is increased. The tunnels are 
all equipped with telephone and lighting systems. It 
is particularly desirable to have tunnels in congested 
downtown districts where it is necessary to install two 
or more pipes in the same street since it is unnecessary 
to tear up the street either for the original installa- 
tion or any necessary repairs. A section of the Beacon- 
Woodward tunnel in Detroit is shown in Fig. 6. 

Pipe lines to carry the condensed steam from the 
customers’ premises are costly to install and are ex- 
pensive to maintain because of the severe oxygen cor- 
rosion. Their installation in connection with buried 
steam mains, therefore, cannot be justified in Detroit. 
The condensate from most customers is discharged 
into the sewers, except in a few special cases. 

In the tunnels, it is necessary to install condensate 
lines to handle the drips from the steam mains. Since 
the tunnels are mostly below the sewer lines, the con- 
densate lines are carried to shafts at the heating 
plants. The condensate from some of the buildings 
adjacent to the tunnels is discharged into the tunnel 
condensate lines and returned to the plant. The total 
amount of condensate returned from all sources is 
16% of the steam delivered to the distribution sys- 
tem. This small amount of returned condensate is 
responsible for the large amount of make up water 
needed by the boilers and water treating systems. 

Much time and money have been spent to develop 
to a high degree the efficiencies of both utility and 
isolated heating plants. The matter of increasing the 
efficiency of a plant by a fraction of one percent is 
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considered important. Very little may be gained, how- 
ever, if after developing the efficiency of the steam 
producing plant to such a high degree, the steam is 
used in the building heating systems in a was'eful 
manner. Unfortunately, a very large part of the exist- 
ing buildings of this country do not follow truly eco- 
nomical practices in their heating operations. The 
difficulty lies in old and poorly designed heating sys- 
tems, which cannot be operated in an economical man- 
ner without extensive alterations, the lack of suitable 
instruments and automatic control equipment, and 
poor operating practices. 

The district heating business in Detroit exists under 
highly competitive conditions. It is important from a 
commercial standpoint, therefore, to have a program 
of assisting the customers to obtain the maximum 
results from the steam they purchase. To accomplish 
this, a staff of engineers is maintained to instruct the 
customers in the use of their present equipment and 
to advise them of changes which will reduce the 
amount of steam required, and to cooperate with archi- 
tects and engineers in the design of heating systems 
for new buildings. Results of the work of this staff 
can be seen in Fig. 7. 

The utilization program is conducted on a rather 
broad scale. The factors influencing the amount of 
steam used for heating are: . 

(a) The number of degree days for the area in 

which a building is located. 

(b) The size of volume of a building and the type 

of construction. 

(c) Hours of occupancy requiring heat. 

(d) Occupancy or use. 

(e) Type, design, and condition of heating system. 

(f) Kind of building temperature control. 

(g) Efficiency of the operating personnel. 

For any given building there is very little that can 
be done about the first and second items. Proper con- 
sideration of the remaining items, however, usually 
results in important savings in steam consumption. 


Hours of Occupancy Requiring Heat 


A careful study usually reveals that for several or 
perhaps many hours of each day, any building is un- 
occupied except for a watchman. Commercial build- 
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Fig. 7. Effect of educational work with customers on 
steam consumption. 
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ings are usually unoccupied during week-ends and 
holidays, while other classes of buildings, such ag 
churches and auditoriums may be occupied only at odd 
hours. 

Studies and experiments have demonstrated that 
one of the most fruitful methods of conserving heat 
is to shut off the heating system completely during 
the non-occupied periods except as may be necessary 
to prevent freezing. In general, it has been found that 
building temperatures drop slowly after the heating 
system is shut off and no steam is required at night 
except in extremely cold weather. 

The results which are produced by night shutoff in 
one building are shown by Fig. 8 This building: is 
used chiefly for offices which may be occupied until 
8 p. m. and has a conventional two pipe vacuum return 
heating system. A complete three zone temperature 
control with time clocks which provide automatic night 
and week-end shut-off is installed. During a 24-hour 
period when the control operated in normal manner, 
55,650 lb of steam were used. The small amount of 
steam used during the period when the main heating 
system was shut off was required for heating the lobby 
and first floor stores. When the control operated to 
maintain a temperature of approximately 75F through- 
out the 24 hour period, 66,450 lb of steam were used. 

It is probable that night shutoffs may not be as 
effective in all cases, but we have proven that worth- 
while economies are accomplished, even where the 
steam can be shut off for only a few hours each day. 
Separate steam supply lines to those portions of the 
building which require long hour heating pay for 
themselves in a very short time. 

It is important to emphasize that night shutoffs can 
be practiced without interfering in any way with the | 
comfort of the building occupants. The steam is 
turned on sufficiently early so that the temperature 
becomes normal before the occupants arrive, or in 
residences before they normally arise. 

In tests in an office building, it was found that for 
a 30F outside temperature the inside temperature 
dropped from 73F to 60F in 11 hours. 

It is reasonably well understood that the temper- 
ature to which a building should be heated depends 
upon its type of occupancy or use. Residential quar- 
ters, offices, banks, and other similar types of occu- 
pancy require a femperature near 75F to assure com- 
fort to the occupants. For commercial buildings, 
warehouses, lofts, and light manufacturing space, 
somewhat lower temperatures are adequate. There is 
a general tendency to overheat nearly all buildings. 


Type, Design, and Condition of Heating System 


It cannot be said definitely that any one type of 
building heating system is definitely superior to all 
other types. For example, in a small building a sim- 
ple one pipe heating system if properly operated may 
give as satisfactory results as a more complicated sys- 
tem. In the larger buildings, heated by direct radia- 
tion, the high vacuum systems seem to produce the 
most economical results, because the steam piping and 
radiators are maintained at low temperatures and 
there is less possibility of overheating. 
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Fig. 8. Consumption curves 
for office building showing 
savings by shutting off at 
night. Jan. 25, steam con- 
sumption (without night shut- 
off) 66,450 Ib, average wind 
velocity 15.8 mph; Jan. 28, 
steam consumption (with 
shutoff) 55,650 Ib, average 
wind velocity 18.1 mph. 
Heated space, 1,338,320 cu ft; 
radiator surface, 21,405 sq ft. 
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In most cases where heating is accomplished by the 
circulation of heated air the economy is good, provided 
proper consideration is given to recirculation. 

The most important point with respect to any heat- 
ing system is the way that it is designed, installed and 
maintained. No heating system can operate efficiently 
unless it will heat the entire building uniformly and 
will respond rapidly to the changing conditions im- 
posed upon it by outdoor temperature fluctuations. 
Steam pipe sizes must be adequate and the pipe lines 
must be properly pitched and drained. Radiators must 
be of the proper size and neither too large nor too 
small. 

Return lines must be pitched and vented where 
necessary to avoid air pockets which will make parts 
of the heating system inoperative. These and many 
other small details of design and installation can 
greatly reduce the effectiveness of any heating system. 

One of the important major considerations in the 
design of a building heating system is the zoning and 
segregation of various parts of the systems where the 
heating requirements may be dissimilar. Thus it is 
unusually desirable to provide two or more zones for 
parts of the building where heating requirements may 
be different due to exposure or other reasons. In nearly 
every building, separate steam supply lines to shops 
having long hour heating are desirable. 

In very tall buildings, the stack effect must be con- 
sidered in designing the heating system. Heated air 
attempts to rise to the tops of these buildings and to 
offset this, the openings between floors should be re- 
duced to a minimum and elevator shafts should be en- 
closed. (1) Despite these efforts to minimize the stack 
effect, there are instances on record where it was 
necessary to increase the amount of radiator surface 
for the first few floors of tall buildings as much as 
40% in order to produce comfortable conditions. 

Poor maintenance practices can destroy the effective- 
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ness of any heating system. A single radiator trap 
which permits steam to blow through will interfere 
with the operation of all radiators in the immediate 
vicinity. Plugged drip traps may prevent the heating 
of radiators in whole sections of the buildings. Leak- 
ing valves permit the entry of large quantities of air 
into the system. This aggravates the corrosion prob- 
lem, contributes to the fouling of traps and prevents 
the carrying of the high vacuum depended upon for 
efficient operation. 

One of the most common sources of waste is the over- 
heating of buildings and much of the work involving 
the economical use of steam is in connection with 
building temperature controls. The experience of the 
Detroit Edison Company indicates that from 10% to 
25% can be expected as a savings by the installation 
of control equipment in the average building without 
any reduction in the comfort of the occupants. In 
many cases, the overall comfort of the building is im- 
proved by the installation of the temperature control. 

Before temperature control apparatus of any type 
is installed, a survey of the heating system involved 
should be made to determine if the system is in good 
condition, has good circulation, and is balanced. If it 
is necessary to carry high steam pressures in cold 
weather, or portions of the building are consistently 
underheated, the systeam undoubtedly is unbalanced. 

There are many types of temperature control system 
ranging from simple thermostats to automatic cycle 
controls and high vacuum and differential pressure 
control systems. The simple thermostat systems cost 
the least while the high vacuum and pressure differen- 
tial systems are the most expensive to install. The cost 
of the control must be balanced against the savings in 
steam consumption which can rearsonably be expected. 
Small jobs therefore usually are outfitted with simple 
thermostats and perhaps a time clock for night and 
week-end shutoff. The larger building may be equipped 
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Fig. 9. One of two steam compressors ina 
department store. 


with the more comprehensive control system. 

Radiator orifices are frequently used in connection 
with the control of two pipe radiator heating systems. 
The orifices, which may be discs through which a hole 
of the proper size has been drilled, are installed at the 
inlet of each radiator. They provide a simple and in- 
expensive means of correcting certain conditions of 
unbalance in the system. They are not, however; a 
cure-all. 

With orifices in the radiators, the entire supply line 
fills with steam rapidly and the radiators at the end 
of the system are supplied with steam at approximately 
the same time as those close to the source of supply. 
If radiators are oversized, the orifices will tend to pre- 
vent overheating in that particular section. However, 
orifices will not increase the heating capacity of radia- 
tors and if any section of a building has insufficient 
radiation, additional radiators or larger radiators 
should be installed. Table 1 shows orifice sizes for dif- 
ferent size radiators. 





Table 1 — Orifice Sizes 


Radiator size, Size of Orifices, 
Square Feet 64th of an inch 








15-19 7 








19-25 8 
25-30 9 
30-37 10 
37-44 11 
44-51 12 
51-59 13 
59-67 14 
67-76 15 
These orifices are designed to fill the radiator with steam at a 


pressure differential of 4 in. Hg. 





In general, the heating systems have performed 
acceptably but a considerable number of operating 
difficulties have been encountered. Some of these dif- 
ficulties are caused by shortcomings of the heating 
systems rather than by the control system. Others 
have been caused by mechanical defects of the control 
equipment. The majority of difficulties, however, are 
caused by the failure of the building operators to 
understand and appreciate the equipment itself. This 
is largely a matter of education and can be corrected 
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only by continual effort on the part of the Company 
and the control equipment manufacturers. 

The efficiency of the building operating personne} 
frequently has more influence on the economical uge 
of steam than any single item. Improvement of operat. 
ing personnel is largely a matter of education of the 
building management as well as their operating staff. 
In many cases, the building management, in an effort 
to minimize labor costs, employs unskilled labor to 
operate and maintain their mechanical equipment. Up- 
der these circumstances, waste is inevitable. Those 
charged with the actual operation of heating systems 
using purchased steam are usually quite cooperative, 
They appreciate greatly the absence of boilers, coal, 
and ashes and their accompanying drudgery. Those 
who have the ability to learn, become accustomed to 
modern heating and control equipment. They appre- 
ciate the importance of reducing steam consumption 
and work diligently toward this end. Some operators, 
unfortunately, do not have the capacity required to 
understand economical heating practices. Good heat- 
ing results, therefore, are difficult to attain. 


Steam Compressors 

Although a nominal supply pressure of 30 lb is suf- 
ficient for nearly every requirement of a customer, 
there are a few users for which a higher pressure (50 
to 75 lb) is desirable, such as in some clothes pressing 
machines and certain laundry apparatus which has 
been designed for pressures higher than 30 lb and 
where a higher temperature is helpful. These uses 
require only small quantities of steam. The cost of 
installing a parallel network of high pressure mains 
to supply these small amounts of steam would be very 
high when compared to the steam revenue available. 
An alternative expedient has been developed. The cus- ~ 
tomer installed a compressor, driven by an electric 
motor, which takes steam at the supply pressure and 
compresses it to the pressure desired. The compressors 
are ordinary reciprocating air compressors, modified 
in certain details as shown in Fig. 9. The power re- 
quired to compress steam from 30 to 75 lb per sq in. 
is about 32 kwhr per thousand pounds of steam. 


Conclusion - 


The engineering features of the district heating 
industry as it concerns steam generating plants will 
probably continue to follow along the lines of the large 
electric generating plants. As coal prices increase 
more heat saving devices, such as air preheaters and 
economizers, may be justified. 

There will undoubtedly be more combinations in 
which electric plants will deliver steam to steam dis- 
tribution systems. 

New materials, particularly new insulation and 
metals, will be factors in the improvement of the steam 
main conduits. 

Customers’ economical use of the service will be im- 
proved through wider use of control equipment and 
the appreciation of good heating service. 

The steam heating service has been well accepted by 
the company’s customers, 90% of the available business 
is served, and as the city grows there will be a cor- 
responding growth in the heating utility. 
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Serving a Large Detroit Hotel 
with Purchased Steam 


C. B. SPRENGER 


Engineer, The Detroit Edison Co. 


Changes necessary to convert a large hotel from the 
use of steam from its own plant to purchased steam. 


HE Wardell-Sheraton, a 12-story apartment hotel, 

located in the Art Centre district of Detroit, was 
erected in 1926. At that time three 120 hp locomotive 
type boilers, designed for operation at 100 lb per sq in. 
to supply steam for space heating and for process work 
in the kitchen, laundry, and valet shop were installed. 
These boilers were oil fired until 1927 when underfeed 
stokers were installed. 

In the spring of 1945, after carefully weighing all 
the factors, the hotel management decided that it would 
be more economical to purchase its heating services 
than to continue use of its own boiler plant, and a con- 
tract was signed with The Detroit Edison Company. 
The service was installed during the summer of 1945 
and operated in a highly successful manner during the 
past heating season. To serve this building it was 
necessary for The Detroit Edison Company to extend 
its underground steam distribution system by 343 ft 
of 12-in. main. An 8-in. service line was installed from 
this new main to the hotel basement to supply the 
estimated maximum hourly load of 11,500 lb of steam 
per hour. 

Changes within the hotel were laid out by the 
hotel engineers in cooperation with the author. They 
included the zoning of the space heating system, 
installation of suitable heating controls, the rearrange- 
ment of the process heating steam mains, the replace- 
ment of steam driven mechanical equipment with 
motor driven units, and the installation of a motor 
driven steam compressor to furnish 90 lb per sq in. 
steam for some of the laundry equipment. Bids were 
taken and a contract let for all changes within the 
hotel. 

The contractor’s first work was to install an 8-in. 





steam main from The Detroit Edison steam service 
valve, which was located just inside the west wall of 
the basement, to the engine room on the east side of 
the building. This main is 160 ft long and is supported 
by brackets on the columns and hangers fastened to 
the concrete beams. Provisions had to be made for the 
expansion of this main together with the expansion of 
30 ft of The Detroit Edison Company service pipe. 
A slip type expansion joint was installed about 48 ft 
from the extreme end of the main which was anchored 
to a column. The expansion joint was set at a column 
with guides around the pipe to prevent buckling. 

There are seven connections taken off this main—five 
to supply the various zones of the heating system and 
two to supply the process steam. Zones for the heating 
system are: (1) Direct radiation on floors 2 to 12 
inclusive; (2) Ventilating system for first floor; 
(3) Direct radiation first floor; (4) Cocktail lounge; 
(5) Garage. The process mains are a 2-in. branch to 
the kitchen and a 4-in. branch to the steam compressor 
and water heaters in the engine room. 

The entire heating system and the water heaters 
were formerly supplied with steam from a low pressure 
header. This was connected to the high pressure boiler 
header by two pressure reducing stations. A pressure 
of 2 to 5 lb per sq in. was maintained on the low 
pressure header. 

The main heating system, floors 2 to 12 inclusive, 
is a two-pipe down feed vacuum system with ther- 
mostatic radiator traps. The distributing header is in 
the pipe space above the twelfth floor and the risers 
end in the space between the first and second floors, 
being bled by 14-in. thermostatic traps. This system 
was controlled by a manually operated gate valve. 

This system is now supplied with steam through an 
8-in. pressure reducing valve and motor valve from the 
new main connecting direct to the main riser. 


‘ 


TO GARAGE , 


TO FAN COIL~. « MAIN STEAM RISER 


nd 


TO FIRST FLOO 


x 

MOTOR OPERATED VALVE 

§ «< PRESSURE REDUCING VALVE 
i 


i 


“EXPANSION JOINT ANCHOR~ 


Fig. 1. Steam line from Detroit Edison supply to hotel outlets. 
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The motor valve is operated by a control which 
varies the differential pressure across the radiator 
according to the outdoor temperature. By orificing 
each radiator, the amount of heat emitted by it is 
proportioned according to the heat loss of the building. 
The size of each radiator orifice was determined by 
calculating the heat loss of the room it supplied. 

The first floor of the building is used for lobby, 
offices, dining rooms, kitchen, and several shops. This 
has a split heating system, part of the ‘heat being 
furnished by the direct radiation and part by fan coils. 
The fan is operated for ventilation and on cold days is 
used as an additional source of heat for this floor. The 
heating coils were supplied through a separate 4-in. 
pressure reducing valve and are equipped with pneu- 
matic temperature controls. 

The direct radiation is supplied through a separate 
2-in. pressure reducing valve and a motor valve. The 
motor valve is operated by a control which consists of 
a timer or cycler and an outdoor bulb. The latter 
determines the length of time the steam is on and off 
during each cycle of operation. A differential pressure 
control is also wired in the motor valve circuit so that 
the differential between the supply and return is 6 in. 
of Hg or 3 |b per sq in. 

The Sapphire Room or cocktail lounge, occupying one 
of the stores on the first floor, is air conditioned with 
a unit conditioner. Steam is supplied through a 
separate 114-in. pressure reducing valve to the heating 
coil and is controlled by an electric modulating type 
motor valve. The controlling thermostat is located in 
the room. 

The garage, which is a separate two-story building 
in the rear of the main structure, is heated by unit 
heaters. A separate connection with a 2-in. pressure 
reducing valve and motorized valve was installed to 
supply the garage heating system. The motor valve is 
controlled by a time switch in the engineer’s office. 

The process steam, except the high pressure for the 
laundry, is supplied through a 2-in. branch steam main 
direct to the kitchen. Steam flow through this branch 
main is metered by a 2-in. shunt type flow meter. It 
was decided to use a flow meter on this section as a 
large part of the equipment served, such as vegetable 
steamers, proof ovens, garbage can sterilizers, dish- 
washers, use steam directly. In order to meter all open 
end steam service, the valet shop and the starch kettle 
and two washers in the laundry also are served from 
this kitchen branch main. 

A 4-in. branch main off the end of the new steam 
main extends into the engine room. This branch main 
supplies the four domestic water heaters through a 
214-in. pressure reducing valve and also the steam 
compressor. 

A steam compressor was necessary because the 
laundry equipment, such as flat work ironer, tumbler 
dryer, and shirt presses, is designed for use with 
steam at 90 lb per sq in. and does not operate at full 
efficiency at lower pressures. A 9-in. x 9-in. compressor 
rated at 934 lb of steam per hour compressing from 
25 to 90 lb per sq in. was installed. This compressor 
is driven by a 40 hp motor. 

The compressed steam passes through a separator 
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and then a small storage tank. The pressure is regy. 
lated by an unloading device which lifts the intake 
valves when the pressure reaches 100 lb per sq ip, 
During this unloading period the motor is overcoming 
only the friction loss of the machine. 

Some of the laundry equipment, presses, etc., and the 
elevator door operators require compressed air. This 
air was being supplied by a steam driven vertical 
compressor. A new 6-in. x 7-in. air compressor com- 
plete with after cooler and storage tank was installed 
to replace this unit. 

Existing steam driven vacuum pumps were removed 
and a new electric driven duplex vacuum pump set in 
their place. These pumps handle all returns from 
direct radiation and discharge the condensate to a 
surge tank. All the other returns from the laundry, 
water heaters, and garage flow into the surge tank by 
gravity. This tank is vented to the room and dis- 
charges through an economizer to the condensate 
meter. 

The economizer is a 500 gal storage type unit, with 
200 sq ft of heating surface in the form of copper 
U-tubes. All the domestic hot water flows through the 
economizer, before entering the heaters, which removes 
most of the heat left in the condensate. The tempera- 
ture of the condensate entering the meter is between 
80 and 90F. 

There were a number of heating complaints the first 
few months due to faults in the heating system. 
Several of the thermostatic drip traps at the bottom 
of the supply risers were found plugged with dirt, and 
as a result these risers were slow to heat since the last 
radiators were forced to take the condensation cutting 
off their steam supply. These traps are now being 
replaced with combination thermostatic and float traps. 

A short circuit in the wiring of the control for the © 
main heating system caused erratic operation of this 
control. A new electric cable remedied this situation. 

To date the amount of steam actually used is less 
than estimated by about 5.1% after correcting the 
estimate for the actual temperature. This, of course, 
is an additional saving to the management. 

The estimate for heating was based on the calculated 
heat loss of the building for eighteen hours per day. 
The estimate for process was based on constants 
(pounds of steam per cu ft of space) gained by years 
of experience with various types of buildings and 
process work. ‘ 

The amount of steam being compressed for laundry 
use is well below the actual capacity of the compressor 
but this is due to the fact that the compressor size was 
based on future demands. If the hotel business changes 
from largely permanent residents to 100% transient, 
the amount of linen will increase and the demand for 
compressed steam will increase in proportion. At 
present the amount of compressed steam required is 
1.42 lb per piece of laundry dried and the amount of 
low pressure steam required for washing is about 2 lb 
per piece. 

After one full year’s operation, the equipment in- 
stalled is operating in a most satisfactory manner. 
Steam consumption for both heating and process is 
below the estimate due to the excellent cooperation 
of the engineering staff of the hotel. 
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High Pressure Condensate Drainage 
for Foundry Heating 


J. P: TURNER 


Cochrane Corp., Philadelphia, Pa. 


ARTICULARLY in foundries where air must be 

completely changed in less than five minutes to 
exhaust the fumes, modern tendencies are toward 
higher steam heating pressures of around 75 to 125 lb 
per sq in. The advantages of the higher pressures are 
due to the higher heat content of the steam. For 
instance, steam temperature at normal 5 lb per sq in. 
heating pressure is 228F, while 100-lb steam tempera- 
ture is 338F. 

In one modern foundry eighty blast heaters operate 
at 75 lb per sq in. Because of the large buildings 
involved and the long condensate lines, gravity drain- 
age from the trapped heaters has proved impracticable. 
Heaters become water-bound, water hammer develops, 
and at low winter temperatures, the rapid inflow of 
sub-freezing outside air causes freezing of the ac- 
cumulated condensate and consequent rupture of heat- 
ing coils. As an example of the size of such a heating 
load, the condensate removal from the heaters is 240 
gpm at the desired air temperature rise from OF to 
50F. Smoke and fumes are exhausted through over- 
head fans and the air is changed every five minutes. 

A solution to the problem of positive high-pressure 
condensate drainage is a forced circulation pump 
capable of handling the condensate, entrained air, and 
occasionally steam vapor itself. In the Cochrane C-B 
System a specially designed centrifugal pump draws 
water from its thermo-fin priming loop and discharges 
it as a high velocity jet through the jet pump nozzle. 
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Fig. 1. Diagram showing flow of condensate through 
high pressure condensate return pump. 
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Fig. 2. Two C-B high pressure condensate return units 
installed in 1941. Vertical lagged lines carry conden- 
sate from heating coils. Condensate is pumped into the 
boilers through the horizontal line in the foreground. 


This jet strikes the returned hot condensate and in- 
duces condensate flow through the venturi-shaped mix- 
ing tube and into the thermo-fin priming loop. This 
additional volume of condensate introduced into the 
constantly filled loop results in the discharge of an 
equal volume of high temperature feed through the 
air separator to the boiler. 

An added advantage is the saving of feedwater and 
fuel. Condensate removed from high pressure unit 
heaters at 75 lb per sq in. and stored in a vented 
receiver at atmospheric pressure results in the loss of 
12% of the condensate—29 gpm or 13,920 lb per hr 
at a 240 gpm heating load—as wasted flash steam. In 
addition the latent heat of the remaining condensate 
is wasted. 

The 240 gpm of heating condensate provide 115,200 
Ib per hr hot boiler feed approaching 320F. This 
amounts to a saving of 110 Btu per lb over the use of 
condensate at 212F. This amounts to a total saving 
of 12,700,000 Btu per hr. Assuming $5 coal with 
14,000 Btu per lb burned at 75% efficiency, the fuel 
saving is $2.27 per hr, $54.50 for a 24-hour day, and 
$1,635 for a 30-day cold-weather month. 

A similar heating application has been made in a 
Michigan plant where a 125 lb per sq in. heating 
system extending over 13 buildings is drained by this 
type system. A trailer manufacturer maintains a paint 
and enamel drying room at 72F by means of high 
pressure steam-heated coils drained by C-B systems. 
Besides the increased production rate there was im- 
proved quality of the finishes. 


73 





naire 








Avoiding Wet Walls in 
High Humidity Industrial Plants 


GEORGE R. MORGAN 


The author shows how, with relatively simple calcu- 
lations, the heat and dew point gradients can be 
plotted for wall and roof constructions to determine 
whether wet walls can be expected and how the 
construction can be modified to avoid trouble 
from condensation of moisture on inside walls. 


“ ISTEN, MR. ENGINEER,” said the executive 
of a manufacturing company, “we purchased the 
old mill over the river and are now manufacturing our 
product there. Our process requires that a high rela- 
tive humidity be constantly maintained but we are 
having trouble and I need your advice. 

“All during the winter months the interior surface 
of the walls stay wet, so much so that at times the 
water runs down the walls and onto the floor. What 
causes this condition and how can it be eliminated?” 

“Mr. Executive,” answers the engineer, “the air con- 
ditions in that building are such that its dew point is 
higher than the wall surface temperature, hence 
moisture will condense out of the air onto the wall. 
The indoor temperature is kept at 80F and the relative 
humidity at 70%, so I am informed. The wall you 
mention is of brick and is 12% in. thick, and with an 
outdoor temperature today of 10F the wall will just 
naturally be wet.” 

The foregoing is typical of a situation frequently 
encountered, and the engineer has a hard time trying 
to convince the executive that engineers cannot control 
the laws of physics, and it is these same laws that are 
responsible—and not something the engineer has done 
or has not done—for wet walls. 

Wet walls are the result of a simple physical fact: 
the interior surface temperature of the wall is lower 
than the dew point temperature of the interior air. 

Examine Fig. 1, which shows the characteristics of 
a 12%-in. select hard common brick wall. From the 
indoor temperature of 80F at the bottom of the chart, 
project vertically to the slanting line marked 10F out- 
door temperature, thence horizontally to the left, and 
note that the wall surface temperature is 66.6F. From 
the same indoor temperature project upward vertically 
to the intersection of the 70% relative humidity slant- 
ing line, thence horizontally to the left, and note that 
the dew point temperature is 69.3F. Therefore, since 
the dew point temperature is greater than the wall 
surface temperature, by the laws of physics moisture 
in the room air will condense into water on the wall 
for the conditions stated. 

Just what can the engineer do to help his executive 
friend eliminate the wet wall trouble he is now hav- 
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ing? He can’t control the weather and he can’t change 
the laws of physics, so there are two things left for 
him to do. 

First he can try to get the interior air conditions 
changed so that the dew point is lower than the wall 
surface temperature. However, the air conditions of 
the room have been selected to give the best conditions 
for manufacturing in this mill and perhaps cannot be 
changed without affecting production. 

Therefore the only thing left for the engineer to © 
recommend is to change the wall construction so as to 
raise its interior surface temperature above that of 
the dew point temperature of the room. 

He might suggest to his executive friend that the 
wall be made 1634 in. thick by the addition of another 
course of brick either on the inside or the outside of 
the wall. Fig. 2 indicates what might be expected. 

For the conditions mentioned, Fig. 2 shows the in- 
door wall surface temperature and the dew point tem- 
perature to be equal, hence there will still be some 
condensation on the wall. Therefore the wall must be 
made still thicker by additional brick courses, or it can 
be insulated so as to accomplish the desired results. 

Fig. 3 shows the original wall with 2 in. thick in- 
sulation added to its exterior and an additional course - 
of brick added outside the insulation, which protects 
the insulation from mechanical injury and from out- 
side weather. It also results in a pleasing exterior 
appearance of the wall. Use of Fig. 3 indicates that 
the indoor wall surface temperature is well above the 
indoor dew point, hence there will be no moisture con- 
densation on the wall. 

Fig. 4 is a dew point chart for a typical roof con- 
struction. - 

It will be shown later just how the dry bulb tem- 
perature and the dew point temperature will vary 
through a wall or roof, together with the method of 
calculating these values. 

But first let’s review the theory of heat transfer 
through a wall, or roof. Heat flows through a sub- 
stance from the high temperature level to the low tem- 
perature level, and the rate of flow and the tempera- 
ture gradient is dependent upon the difference between 
the temperature levels, and the heat resistance char- 
acteristic of the substance. This heat flow is analogous 
to the flow of electricity, covered by Ohm’s law. Ohm’s 

Voltage 
law states that: Current — For heat 
Resistance 
flow the law may be written: 

Temperature Difference 





Heat Flow — 
(Wall) Resistance 
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Fig. 5. Heat gradient through wall shown in Fig. 3 for an 
inside air temperature of 80F and outside temperature of 10F. 


Heat flow is measured in Btu per hour; temperature 
difference in degrees F between the indoor tempera- 
ture and the outdoor temperature; wall resistance is 
the reciprocal of conductance, and conductance is 
measured in Btu per hour per F temperature differ- 
ence per square foot of wall face area. 

To calculate wall heat flow problems for any specific 
project and for any specific temperature difference, it 
is best to establish a unit heat transfer factor for each 
type of wall construction. This factor is known as the 
U value of the wall and combines the various wall 
materials as well as the air film next to the interior 
face of the wall and the air films next to the exterior 
face of the wall. This U factor is measured in Btu 
per hour per square foot of face area, per F tempera- 
ture difference between the interior and the exterior. 
Therefore if the total wall area is multiplied by the U 
factor and then by the temperature difference between 
the indoor and outdoor temperatures, the resultant 
will be the Btu per hour of heat flow through the wall. 
Since the U factor is for one F temperature difference, 
the heat flow law can now be written: 








1 1 
U — — 
Resistance 1 
Conductance 


The heat resistance of the wall is made up of the 
inside air film, the various wall materials, and the out- 
side air film, and the heat must travel through each in 
series. Just as in the case of electricity, resistances 
in series with each other are added together to deter- 
mine the total resistance. Since resistance is the recip- 
rocal of conductance we can write the heat flow law: 


: 1 
U= = 
R, + R. + R, + R, 


1 








taf haf Binh 
C, C,, C3 C,, 


In Table 1 are shown the resistance factors for the 
more common materials used in industrial building 


76 











7 


is the re. 
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construction. As shown in the table, 
C, 
sistance for the actual thickness of material as stated, 


whereas 





is the resistance for one inch thickness 
K, 


of the material. When 





is shown it is to be mul- 
K,, 
tiplied by the actual thickness in inches to obtain the 





or total resistance for that material. The last 
C,, 
two columns in the table are the resistance factors for 
water vapor flow and will be discussed later. 
The following tabulation shows the calculation in- 
volved in determining the U factor of the wall shown 
in Fig. 3. Values of K, are from Table 1. 
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Fig. 6. Chart for determining vapor pressure, knowing air 
temperature and relative humidity, or for determining dew 
point, knowing the vapor pressure. 


Material 1/K,, Thickness 1¢, 
Outside air film — — 0.167 
Brick 0.20 4 in. 0.800 
Foamglas insulation 2.22 2 in. 4.440 
Brick 0.20 12 in.* 2.400 
Inside air film — — 0.606 

Total resistance R — 8.413 


(*Mortar joint not taken into account and is used 
as factor of safety). 


1 1 
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For the example shown in Fig. 3 the temperature 
difference is 80F — 10F, or 70F. Therefore the heat 
flow through one square foot of wall surface will be 


0.1188 « 70 — 8.32 Btu per sq ft per hr. 
Since the heat flow rate is the same through each 


component part of the wall, the temperature drop 
through each part will be in direct accordance with 
the heat flow law, transposed to read Temperature 


Difference — Heat Flow Resistance. 


Substituting in the above for the inside air film we 
have temperature difference — 8.32 « 0.606 — 5.04F. 


thus: 80 — 5.04 — 74.96F. This value is read on the 
chart as 74.9F, which is sufficiently accurate. 
Likewise the temperature drop can be calculated for 


each part of the wall, as follows: 


Material 
Outdoor air 


Brick 
Foamglas 
Brick 

Inside air film 


This being the difference across the inside air film, 


which when subtracted from the indoor air tempera- 
ture will result in the indoor wall surface temperature 


Resistance 


Outside air film 0.167 


0.800 
4.440 
2.400 


0.666 


8.413 


Heat Temp. Resultant 
Flow Drop Temp. 
— — 10.000 
X 832 — 1.39 11.39 
xX 832 — 6.66 18.05 
xX 832 = 36.94 54.99 
xX 8382 — 19.97 74.96 
xX 832 = £5.04 80.00 


U — 1/8.413 — 0.1188, and 
0.1188 « (80 — 10) — 8.32 Btu per sq ft per hr. 





Table 1—Resistances of Building Materials to Flow of Heat and Water Vapor 





| 


Heat | 





Vapor 
Item No. Material Description Resistance Resistance 
| 1/Kn 1/Cr | 1/Ke 1/C. 
Air Spaces 
1 Bounded by ordinary materials Vertical, 1 in. wide —- 0.91 — 0.004 
2 Bounded by aluminum foil Vertical, 1 in. wide oa 2.17 — 0.604 
3 Bounded by ordinary materials Vertical, 35% in. wide — 0.91 — 0.014 
4 Bounded by aluminum foil Vertical, 35g in. wide — 2.17 — 0.614 
Insulating Materials 
5 Bats Enclosed both sides 3.7 — 0.004 — 
6 Cork blocks Pure (10.6 lb per cu ft) 3.33 — 0.080 — 
7 Cane fiber board — 3.03 moe 0.052 —_— 
8 Foameglas — 2.22 -- Infinite 
9 Sawdust Dry 2.44 a 0.008 — 
Interior Finishes 
10 Metal lath and plaster Piaster, % in. thick — 0.23 — 0.036 
li Insulating board (% in.) and plaster Plaster, % in. thick = 1.67 ~- 0.033 
12 Paint film Aluminum, 1 coat on pine -- 0 —- 0.14 
13 Paint film Aluminum, 2 coats on pine — 0 — 0.93 
14 Paint film Enamel, 1 coat on pine — 0 -—— 0.11 
15 Paint film Enamel, 2 coats on pine -= 0 — 0.39 
Masonry Materials 
16 Brick Select hard common 0.20 0.11 — 
17 Concrete Light weight aggregate 0.40 — 0.10 —_— 
18 Concrete Sand and gravel aggregate 0.08 — 0.187 _— 
“19 Clay tile 4 in. hollow — 1.00 — 0.114 
20 Clay tile 4 in. hollow-glazed face — 1.00 — 0.25 
21 Clay tile 8 in. hollow — 1.67 — 0.17 
22 Clay tile 12 in. hollow oo 2.50 — 0.20 
23 Tile and terrazzo For floors 0.08 — 0.25 —_ 
24 Cement mortar — 0.08 —_ 0 _— 
Roofing Materials 
25 Built-up roofing % in. tar and gravel _ 0.28 — 1.15 
26 Roofing felt, 2-ply 30 lb asphalt saturated ~ 1.04 — 3.44 
27 Building paper Single thickness ~— ae ~— 0.01 
Woods , 
28 Pine Yellow, unpainted 1.25 —- 0.66 — 
29 Maple Unpainted 0.83 — 0.80 — 
30 Plywoud 5/16 in. thick douglas fir — 0.39 —_— 0.12 
Air Film 
31 Outside, vertical 15 mph wind — 0.167 — 0 
32 Outside, horizontal 15 mph wind — 0.167 —- 0 
33 Inside, vertical Still air — 0.606 — 0 
34 Inside, horizontal Still air heat flow up — 0.513 — 0 
35 Inside, horizontal Still air heat flow down — 0.827 —_— 0 
Glass 
36 Glass block, 3% in. thick Smooth surface —_ 1.20 Infinite 
37 Glass block, 3% in. thick Ribbed surface =e 1.40 Infinite 
38 Window glass, single ¥% in. thick —_ 0.11 Infinite 
39 Window glass, double ¥% in. glass and \% in. space sealed — 0.84 Infinite 
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Fig. 5 is a cross section of the wall shown in Fig. 3, 
and the individual temperature drop through each part 
of the wall as calculated in the foregoing is plotted 
on the wall section. 

The theory of water vapor transmission through the 
wall is similar to that of heat transfer mentioned be- 
fore. Thus water vapor will flow from a higher vapor 
pressure or dew point to a lower vapor pressure or dew 
point, and the rate of flow and dew point gradient is 
dependent upon the vapor pressure differences and the 
vapor resistance characteristic of the wall or sub- 
stance. For vapor flow the law may be written: 


Vapor Pressure Difference 
Vapor Flow — 





Wall Resistance 


Vapor flow is measured in grains per hour, vapor 
pressure difference in pounds per square inch between 
the indoor and outdoor vapor pressures. Wall resist- 
ance is the reciprocal of wall permeability and perme- 
ability is measured in grains per square foot per hour 
with one pound per square inch difference in vapor 
pressure. Wall resistance factors are shown in Table 1. 
These factors, however, are not yet so well established 
as those for heat flow and experimental work is still 
under way to determine additional factors as well as 
to check existing data. 

Vapor pressure is dependent on the dry bulb tem- 
perature and the relative humidity, which, in turn, 
determines the dew point. Fig. 6 is a curve by which 
the vapor pressure can be determined for any dry bulb 
temperature when the relative humidity is known. For 
instance with 80F dry bulb temperature and 70% 
relative humidity project upward from the 80F point 
to the intersection of the curve, thence to the left and 
read 0.505 lb per sq in. This would be the vapor pres- 
sure if the air were completely saturated, in other 
words at 100% RH, but for 70% RH the value of 0.505 
should be multiplied by the relative himidity expressed 
as a decimal: 0.505 0.70 == 0.3535 lb per sq in. 

Knowing the vapor pressure, to determine the dew 
point, enter Fig. 6 at the left at 0.8535 and project to 
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Fig. 7. Plot of heat and dew point gradients for construc- 
tion and inside and outside conditions indicated. 
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Fig. 8 Fig. 7 indicated condensation in the construction 
shown in that drawing. With the construction shown here, 
the heat and dew point gradients indicate no such trouble. 


the right to intersect the curve, thence downward to 
the temperature at the bottom and read 69.3F. 

Therefore, at any point through the wall, if we can 
determine the vapor pressure, we can determine the 
dew point at that location. Vapor pressure gradient, 
and hence dew point gradient, can be determined in 
a similar manner to dry bulb temperature, as previ- 
ously shown. 

In order to have an example of the method of deter- _ 
mining the dew point gradient, the wall shown in 
Fig. 7 is selected. The following tables show the 
method of arriving at the dry bulb temperature erad- 
ient and the dew point gradient, when the indoor air 
is at 80F, 70% RH, and outdoor air at 10F and 40% 
RH. 

The temperature gradient is determined as follows: 





Heat Temp, Resultant 
Material Resistance Flow Drop . Temp. 

Outdoor air — — — 10.00 
Outside air film 0.167 11.11 = 1.85 11.85 
1 in. pine siding 1.250 % 11.11 = 13.88 25.73 
Building paper — — -—— —— 
1 in. cane fiber 

board 3.030 11.11 = 33.66 59.89 
1 in. pine 

sheathing 1.250 x 11.11 = 13.88 173.27 
Inside air film 0.696 S 11.11 =—_ 6.73 80.00 

6.303 


U, — 1/6.303 — 0.1587, and 
0.1587 (80 — 10) — 11.11. 

For the given outdoor air conditions, find, using 
Fig. 6, that the vapor pressure is as_ follows: 
0.03 < 0.4 == 0.012 Ib per sq in. 

Likewise, with 80F dry bulb and 70% RH indoors, 
the vapor pressure is found to be 0.505 « 0.7 = 
0.3535 Ib per sq in. The dew point gradient is then 
calculated as follows: 
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Vapor 


, Vapor Pressure Vapor Dew 
Material Resistance Flow Drop Pressure Point 
Outside air film 0.000x — — 0.0120 9.0 


lin. pine siding 0.660 x 0.2471 0.163 0.1751 49.5 
Building paper 0.010 x 0.2471 — 0.0025 0.1776 50.0 
1in. cane fiber 


board 0.052 «& 0.2471 — 0.0128 0.1904 52.0 
lin. pine 
sheathing 0.660 « 0.2471 — 0.1631 0.3535 69.3 


Inside air film 0.000 





1.382 


U, = 1/1.882 — 0.7236, and 
0.7236 (0.38535 — 0.012) — 0.2471 


In the foregoing, the dew point is determined by use 
of Fig. 6 as previously explained. The results are 
plotted on Fig. 7. 

Note from Fig. 7 that the dew point temperature at 
the indoor face of the wall is less than the dry bulb 
temperature of the wall face; hence there will be no 
condensation on the surface of the wall. But note, 
however, that at a point just inside the cane fiber 
board, the two temperatures become equal and that 
through the rest of the wall to a point about midway 
of the siding, the dew point temperature is greater 
than the dry bulb temperature. Condensation will 
therefore occur in the area shown by crosshatching, 


and the condensation of water vapor in the cane fiber 
board will tend to injure the board and reduce its 
resistance to both heat and vapor. 

What then can be done to eliminate the trouble of 
internal wall condensation? The entire wall construc- 
tion can be changed, thicker insulation used, or a vapor 
barrier installed in the wall. Fig. 8 shows the same 
wall but with a layer of two ply roofing felt placed 
between the sheathing and the cane fiber board. Note 
that condensation now occurs in a small portion of the 
sheathing only and the harm done by it will be of no 
consequence. Two coats of aluminum paint on the 
inner face of the sheathing would be of additional 
service as a vapor barrier. 

Using the methods of calculations and the constants 
listed herein, other types of walls and roof can be cal- 
culated and diagrams drawn to determine the action 
of the dry bulb temperature and the dew point tem- 
perature in the various parts of the structure. Of 
course all calculations have been based on steady heat 
flow and stationary air conditions. The outdoor air 
conditions vary from hour to hour, hence the heat flow 
will not be exactly steady. However, if the structure 
is designed to be satisfactory under steady flow and 
with minimum design temperature and humidity con- 
ditions for that territory, it will be satisfactory for 
actual conditions of that territory. 





Influence of Food on Body Heat 


One of the key factors which has enabled the 
Eskimos to resist sub-zero temperatures lies in the 
food they eat, according to the results of experiments 
reported to the Refrigeration Equipment Manufac- 
turers Association. For blubber is a fat, and 18 months 
of experiments at the University of Illinois research 
hospital have proven that a high fat diet provides the 
best resistance to sub-zero temperatures because of its 
heat producing qualities. 

Conscientious objectors, assigned to the hospital for 
the experiments during the war, spent many days in 
aroom mechanically refrigerated to a temperature of 
20 degrees below zero to determine what type of foods 
would be best suited for combat troops in frigid zones. 
At various times of the day, the subjects of the ex- 
periment were given tests to determine the effect of 
the cold on their ability to perform, think, see, hear 
and co-ordinate. 

According to the reports to REMA, the experiments 
indicated that cold has little mental effect upon a 
human being, but it was proven definitely that low 
temperatures reduce the efficiency of the average 
individual. Muscular reaction is slower and the ability 
tc perform even simple tasks is hampered by extreme 
cold, the University of Illinois experiments indicated. 

During the experiments, efforts were made to de- 
termine if vitamin fortification could be depended upon 
a a means of building resistance to sub-zero tem- 
peratures. Tests along this line showed that an ade- 
quate amount of vitamins is essential in maintaining 
high resistance to the cold, but it was also indicated 
that excessive amounts of vitamins have no effect 


HEATING AND VENTILATING, NOYEMBER, 1946 


whatsoever on an individual’s ability to withstand low 
temperatures. 

Although the experiments proved that the average 
individual will develop more resistance to the cold on 
a fat diet, the tests also showed that performance abil- 
ity is improved by a high carbohydrate diet. In ad- 
dition, the experiments showed that the subjects on a 
high carbohydrate diet require more food than those 
on a protein or fat diet to maintain body weight, 
indicating that carbohydrates tend to exhaust them- 
selves in the production of body heat. 

The fat content of the diet was stepped up with 
butter, cream and cooking and salad oils. The protein 
diet was fortified with extra portions of meat, eggs and 
cottage cheese and the carbohydrate diet included 
large amounts of candy, sugar, jelly and other sweets. 

Further use of mechanical refrigeration and air 
conditioning to study the effect of various temperatures 
and humidities on human subjects is being planned by 
the University of Illinois as soon as new equipment and 
laboratories can be constructed. 

Plans include an aero-medical and atmosphere en- 
vironment unit which will consist of six separate 
laboratories for treatment and research with human 
subjects. Each of the laboratories will be equipped 
with special equipment designed by the refrigeration 
industry to provide temperatures from 40F to 120F 
and a range of relative humidities from 20 to 90%. 

In addition, three large air conditioning installations 
are planned for the College of Medicine for experiments 
dealing with air pressure, humidity controls and air 
filtration and their effects on human subjects. 
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Ventilation of 


Passenger Elevator Cabs 


The ventilation of passenger elevator cabs, especially 
in department stores or other places where comfort 
of the public is a deciding factor, is receiving 
increasing attention from design engineers. Mr. 
Reynolds gives practical pointers on the unusual 
problems involved in ventilation of elevator cabs. 


OT so long ago there was no ventilation of any 

kind in elevator cabs, but in the short lapse of 
time since ventilation has been extended to include 
elevators, much has been learned about how it should 
be applied. Manufacturers today are giving this sub- 
ject serious consideration and are now determining 
results in advance in the shop or laboratory rather 
than in the field. 

With the realization that elevator cabs should be 
ventilated, especially so when installed in department 
stores, it was thought that simple ventilation by a 
propeller-type fan would suffice. Such fans, however, 
varied in speed, or even ran backward, depending upon 
the speed, direction, or the piston effect of a cab, 
although the last is less noticeable if there are two or 
more cabs in the same shaft. As improvements were 
made in the method of ventilation, other complaints 
arose regarding noise of fan, drafts on the heads of 
occupants, and lack of air diffusion; further, a condi- 
tion satisfactory to the comfort of the passengers was 
often too drafty for the elevator operator continuously 
exposed. 

The accompanying sketches show one of the more 
modern ways of ventilating an elevator cab, though 
there is as yet no set standard arrangement even with 
the same cab manufacturer. Installations vary from 
the quantity of air handled to the method of distribut- 
ing the air, and whether introduced by an exhavst or 
by a supply fan. For example, in some installations, 
large quantities of air are handled through a plenum 
space with a blower on multiple speed operation on 
three speeds, as, for example, 1425 cfm, 800 cfm and 
575 cfm. 

The quantity of air that can be handled without 
complaints varies with the method of distribution, 
even as it does with the ventilation of any other kind 
of space; however, the method of distribution must be 
more carefully designed with a space so small and so 
crowded as in an elevator cab. Some fan installations 
have gone to two speeds with the high speed giving 
only 320 cfm, which seems too extreme on the down 
or low speed side. 
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If we neglect the lighting load, which may be fluo- 
rescent and can be removed by exhaust air, we would 
require 600 cfm to remove the sensible heat in an 18 
passenger cab at, say, 75% hourly occupancy, thus (18 
passengers & 75% + 1 operator) « 225 Btu — 3263 
Btu per hour, or 54 Btu per minute, requiring, at a 5° 
temperature rise, 54 — (.018 « 5°) = 600 cfm. If 
the air is blown into the cab rather than exhausted, 
then the heat of the lights will require additional air 
for its removal. 

Of course, one can’t quite determine the necessary 
air quantity so theoretically as by the foregoing cal- 
culations, since the door is frequently opened and some 
heat goes out of the door; furthermore, the quantity 
of air must be limited to avoid drafts. Just where the 
limit should be depends upon the method of ventila- 
tion (supply, exhaust or plenum) and how well the air 
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Fig. 1. Section through plenum chamber. 


is distributed. If too much air is introduced, the car 
operator will stop the fan and there won’t be any 
ventilation, and if it is insisted that the fan run there 
may be ventilation in the car but no operator. 

The arrangement for air distribution by means of 
a plenum chamber as shown in the sketches has cer- 
tain advantages. The air is under a constant pressure, 
hence more air can be handled for heat removal, yet 
without drafts, since the air is equally distributed 
through vent openings, usually on all four sides of the 
cab. The controlling factor is 216 sq in. of free air 
area, regardless of the size of the car. The air leaves 
by perforations around the cab sides at the floor, as 
well as by clearance around the door, which of neces- 
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sity is usually 1%4 in. The fan is of the squirrel-cage 
type and the plenum chamber, which has a minimum 
height of 2 in., stores the air to the extent that 
direction of car does not affect air delivery, which re- 
mains constant. 

Sometimes a circular air diffuser is used to blow 
the air in through the ceiling of the cab. Such an 
outlet of the right type makes for good appearance 
and also will give good diffusion, especially when fitted 
with volume control and dampers for equalization of 
the air over the face of the outlet. The connecting 
duct for practical reasons should be 2 in. wider 
than the neck of the outlet and of height sufficient to 
give an area of duct 20% greater than the area of the 
neck. This reduces the velocity of air in the duct to 
well below the neck velocity (it should be at least 100 
fpm less), converting velocity energy into pressure 
energy, as desirable for good air distribution. Extend- 
ing the duct slightly past the neck of the outlet also 
helps. 

Exhausting the air from the top of the cab is a 
method having much in its favor, since it avoids blow- 
ing the air down upon the heads of the occupants and 
allows the air to enter equally from the bottom open- 
ings of the cab by suction. The air then leaves the 
cab by way of a ceiling grille or a circular air diffuser 
working backward. In some cases, no particular de- 
pendence for ventilation is placed upon the bottom in- 
let perforations at the floor, except to limit their 
area to the extent that the cab may be under 1} in. of 
vacuum while in motion. As soon as the door is opened, 
air is rapidly drawn into the vacuum through the cab 
door from the conditioned space. In a department 
store, stops are made at each floor so that the door is 
open a large part of the time. As the door is opened, 
the resistance becomes less, so that the fan then ex- 
hausts much more air. Exhausting the air also allows 
the heat of the cab lights to be exhausted above the 
occupied space through holes around the lights. 

In addition to being comfort conscious, we have also 
become noise conscious, so that it becomes desirable 
to.deaden the noise of the fan by a canvas connection 
to the duct and to install acoustical lining within the 
duct. There is no point in insulating, however, unless 
other noises are eliminated, so that in some installa- 
tions the cab is also insulated throughout. 

It may be that in time we will find it desirable to 
air condition elevator shafts, though comfort within 
a cab is probably best obtained by air motion rather 
than by cool air. Blowing conditioned air into an 
elevator shaft would be particularly desirable in such 
cases as those where a kitchen is so close to the ele- 
vator shafts as to fill the shafts with its odor when 
these shafts are not under pressure. 

Air blown into a shaft would also supply the make- 
up air to the elevator pent house where motors are 
cooled by the action of exhaust fans in the pent house. 
As a rule, there are sufficient openings at the top of 
the shaft around the elevator cables and machinery 
for the make-up air to flow into the pent house. Re- 
moving the motor heat calls for a lot of air, especially 
if the make-up air is from outdoors at, say, 95F. If 
make-up air is taken through elevator doors when 
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opened to the conditioned space, the quantity is still 
considerable, even though such air is as low as 80F. 
If there is plenty of throw-away conditioned air there 
is no refrigeration loss, but where the air is blown 
directly into the elevator shafts from the conditioned 
air ducts at 60F, there is, of course, a certain amount 
of load upon the refrigerating system. On the other 
hand, air at 60F can be much less in quantity when 
used as make-up air to cool elevator motors, so that 
the pent house exhaust fan can be smaller, the in-rush 
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Fig. 2. Section through cab. 


of air to the shafts will be less, and the cabs will have 
an air content which is cooler. Not all of the condi- 
tioned supply air is a refrigeration loss when blown 
direct into a shaft, for the conditioning of the shafts 
eliminates any heat gain to the conditioned space 
through partitions enclosing the elevator shafts. 

An elevator pent house with windows on four sides, 
or otherwise arranged for good cross ventilation, will 
be fairly cool. On the other hand, the life of motors 
is considerably less if the temperature immediately 
surrounding them goes above 104F. If the outside 
air at 95F is depended upon for ventilation, then the 
heat removed is only that which can be obtained with 
a temperature rise of 9F. At such a low rise, the 
quantity of air required is so great that it may not be 
obtainable by natural means on many days. 

Introduction of air through a duct into an elevator 
shaft will meet with no objections from insurance 
underwriters (though they do not prefer it), provid- 
ing such a duct is fitted with a fire damper which auto- 
matically closes by the melting of a fusible link due to 
a fire on either side of the damper. 
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Unit Fuel Requirements at 
Various Efficiencies 


The amount of fuel required to produce a given amount of 
heat at a given system efficiency is just another simple 
but tedious procedure that engineers are required to go 
through. The tables presented in this article eliminate this 
chore work and show fuel requirements per 1000 Btu directly. 


HE accompanying charts are designed to show 
directly the quantity of fuel to be burned to 
produce 1000 net Btu at various efficiencies. 

Table 1 can be used for coal, coke, wood or any 
other fuel whose heating value is in the range from 
5,000 to 14,500 Btu per lb. Table 2 covers oil, with the 
heating value given both in commercial standard 
numbers and in Btu per gal, heating values for the 
standard numbers being approximate. Table 3 covers 


natural and manufactured gas with heating values of 
1000, 800, 550 Btu per cubic foot. The factors in the 
body of Table 3 when used as whole numbers without 
the decimal represent the fuel quantity to produce one 
therm (100,000 Btu), a heat quantity frequently used 
in the gas industry. 

The charts were designed by C. H. Koper, B. F. 
Sturtevant Division, Westinghouse Electric Corp., 
Buffalo, N. Y. 





Table 1.—Pounds of Solid Fuel Required to Produce 1000 Btu. 






























































H OVERALL EFFICIENCY, PER CENT 
EAT 
Con- 1 | 
TENT, I I I I I 1 
nmin 45 | 474 | 50 | 52% 55 | 57% 60 | 62% 65 | 67% 70 | 724 75 | 80 
Pounp 
or Fue Pounps oF FuEt To Propuce 1000 Bru Output 
5000 4444 4211 -4000 .3810 3636 3478 3333 .3200 .3076 .2963 .2858 .2759 -2667 .2500 
5250 .4232 .4010 .3810 3628 .3464 .3312 3174 .3048 -2930 .2822 .2722 -2627 .2540 .2380 
5500 .4040 3827 3636 3463 3306 3163 3034 .2909 .2798 .2693 .2598 .2508 .2424 .2272 
5750 3864 .3662 3480 3312 .3162 3025 .2898 .2782 .2676 .2577 .2484 .2399 .2320 .2174 
6000 .3704 .3509 .3333 3175 .3030 .2899 .2776 .2667 .2564 .2469 .2380 .2299 .2222 .2084 
6250 .3556 .3368 3200 .3048 .2910 .2782 .2667 .2560 .2462 .2370 .2286 .2207 .2134 .2000 
6500 3419 .3238 .3076 .2930 .2798 .2676 .2564 .2461 .2366 .2279 .2198 .2122 .2052 1924 
6750 .3292 .3119 .2964 .2822 .2694 .2577 .2470 .2371 .2280 .2195 .2116 .2043 .1976 .1852 
7000 3175 .3008 .2858 2721 .2598 .2484 2381 .2286 .2198 .2116 .2041 .1970 .1905 .1786 
7250 .3065 .2904 .2759 .2627 .2508 .2398 .2299 .2207 .2122 .2043 .1970 .1903 .1839 .1724 
7500 .2963 .2807 .2667 .2539 .2424 .2318 .2222 .2331 .2051 1975 .1905 .1839 1778 .1667 
7750 .2867 .2717 .2581 .2458 .2346 2244 .2151 .2064 .1985 .1912 .1843 .1780 .1720 1613 
8000 .2778 .2632 .2500 2381 .2273 .2174 .2083 .2000 .1923 1852 .1786 1724 .1667 .1563 
8250 .2693 .2552 .2424 .2309 .2204 .2106 .2020 .1939 .1865 1796 1732 1672 1616 1515 
8500 .2614 .2476 .2353 2241 .2139 .2046 .1961 .1882 .1810 .1743 .1681 .1623 .1569 .1471 
8750 .2539 .2406 .2286 .2177 .2078 .1988 .1905 .1828 .1758 .1693 .1633 .1576 .1524 +1429 
9000 .2469 .2339 .2222 .2116 .2020 .1932 1852 .1778 .1709 .1646 .1587 .1533 .1481 .1389 
9250 .2402 .2276 .2162 .2059 .1965 .1880 -1802 .1730 .1663 .1602 .1544 .1491 .1441 1351 
9500 .2339 .2216 .2105 .2005 .1914 .1830 .1754 .1684 .1619 .1559 .1504 .1452 .1404 .1316 
9750 .2279 .2159 .2051 .1954 .1865 .1784 .1709 .1641 .1579 .1520 .1465 1415 .1367 .1282 
10000 zee .2105 .2000 .1905 1818 1739 -1667 .1600 .1538 .1481 .1429 1379 .1333 .1250 
10250 .2168 .2054 1951 .1858 .1774 .1697 .1626 .1561 .1501 .1445 .1394 .1346 .1301 .1220 
10500 .2116 .2005 .1905 1814 .1732 .1656 .1587 1524 .1465 1411 .1361 1314 1270 .1190 
10750 .2067 .1958 .1860 1772 .1720 1618 -1550 .1488 .1431 .1378 .1329 .1283 .1246 .1163 
11000 .2020 1914 1818 .1732 1653 1581 1515 .1455 .1399 1347 1299 1254 1212 .1136 
11250 .1975 1871 .1778 .1693 1616 .1546 .1481 .1422 .1367 .1317 .1270 1226 .1185 A111 
11500 .1933 .1830 .1740 .1656 .1581 1512 .1449 .1391 .1338 .1288 .1242 .1199 .1159 .1087 
11750 .1891 .1792 .1702 .1621 .1547 .1480 .1418 .1362 .1309 .1261 .1216 1174 1135 .1064 
12000 .1852 1754 .1667 .1587 .1515 .1449 1389 .1333 .1282 .1235 .1190 .1149 1111 .1042 
12250 .1814 .1719 .1633 .1555 .1484 .1418 1361 .1306 .1256 .1209 .1166 .1126 1088 © .1020 
12500 .1778 -1684 .1600 1524 1455 1391 .1333 .1280 1231 1185 .1143 .1103 .1067 .1000 
12750 .1743 .1651 .1569 .1494 .1426 1364 -1307 1255 .1207 .1162 1120 .1082 .1046 .0980 
13000 .1709 .1619 .1538 .1465 .1399 1338 1282 1231 .1183 .1140 .1099 .1061 .1026 0962 
13250 .1677 .1589 .1509 .1438 .1372 1313 1258 .1208 .1161 .1118 .1078 .1041 .1006 .0943 
13500 .1646 .1559 .1482 1411 .1347 .1288 1235 1185 .1140 .1097 1058 .1022 0988 0926 
13750 .1616 .1531 .1455 .1385 .1322 .1265 1212 .1164 1119 .1077 .1039 .1003 .0970 .0909 
14000 .1587 .1504 .1429 .1361 .1299 1242 .1190 .1143 .1099 .1058 .1020 .0985 .0952 .0893 
14250 .1559 .1477 .1404 1337 1276 .1220 .1170 .1123 .1080 .1040 .1003 .0968 .0936 .0877 
14500 .1533 .1452 .1379 1314 1254 .1199 1149 .1104 .1061 .1022 .0985 .0951 .0920 .0862 
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Table 2.—Gallons of Oil Required to Produce 1000 Btu. 





OvERALL EFFICIENCY, PER CENT 





















































Heat ConTENT, 
Bru PER GAL 50 | 52% 55 | 57% 60 62% 65 67% 70 | 72 | 75 | 771% | 80 
oF O1L 
GALtons oF Or To Propuce 1000 Bru 
No. 1—136,000 01470 01401 .01337 .01279 .01225 .01176 .01131 .01089 .01050 .00101 .00980 .00949 .00919 
No. 2—138,500 01444 .01394 .01313 .01256 .01203 .01155 .01111 .01070 .01031 .00100 .00963 .00932 .00903 
No. 3—141,000 01419 .01351 .01300 .01234 .01182 01135 .01091 .01051 .01013 .00980 .00946 .00916 .00887 
No. 4—145,000 .01380 .01314 .01254 .01199 .01149 .01103 .01061 .01022 .00985 .00953 .00920 .00899 .00862 
No. 5—148,500 01347 .01283 .01224 .01171 .01122 01077 .01036 .00997 .00962 .00931 .00898 .00870 .00843 
No. 6—152,000 01316 .01253 .01196 .01141 .01096 .01053 .01012 .00984 .00940 .00907 .00877 .00849 .00822 
Table 3.—Cubic Feet of Gas Required to Produce 1000 Btu. 

HEAT OvERALL EFFICIENCY, PER CENT 

Con- os a 

TENT, 
Bru pas 50 | 52% | 55 | 57% | 60 | 624% 65 | 674% | 70 | 72% | 75 | 75% | 80 

CuBIC 

Foot Cusic FEET oF Gas TO Propuce 1000 Bru 








1000 2.000 1.905 1.818 1.739 1.666 1.600 
800 2.500 2.381 2.272 2.174 2.083 2.000 
550 4.000 3.463 3.311 3.162 3.030 2.910 


1.539 1.481 1.429 1.379 1.333 1.325 1.250 
1.923 1.852 1.786 1.724 1.666 1.656 1.563 
2.797 2.694 2.600 2.508 2.427 2.408 2.295 








Hospital Plane 


Developed for use in hospital evacuation planes, a 
new Dorex unit made by W. B. Connor Engineering 
Corp. is expected to find widespread use in hospitals 
and wherever it is desired to remove odors emanating 
from a highly localized or confined origin. Data on the 
unit, studied under Research Project X-533, has been 
released by the Naval Medical Research Institute. 

In the airborne evacuation of battle casualties, it 
was found that draining wounds, casts, gangrenous in- 
fections, etc., emitted odors frequently so intense as 
to cause nausea among other occupants of hospital 
planes. A search for the most effective methods of 
controlling such odors resulted in the adoption of car- 
bon adsorption made possible by a unit which was 
specially designed for this service. 

A perforated, activated carbon-filled canister is 
placed under the blanket or coverlet with the patient 
and as near as practical to the odor source. A small 
built-in fan draws the odor-laden air through the car- 
bon canister where the odors are extracted. The de- 
odorized air is discharged to the surrounding space 
through a short length of flexible duct. This localized 
exhaust creates a slight negative air pressure under 
the blanket thereby preventing any exfiltration of 
odorous air. The exhausting of but 10 cfm is sufficient 
both to maintain satisfactory results and inhibit 
drafts perceptible to the patient. 

An idea of the immediate and lasting effectiveness 
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Litter Deodorizer 

















Tiny motor and fan exhaust 10 cfm through 3%-in. bed of 
activated carbon from localized odor source to room air. 


of this simple device may be gained from test proce- 
dure described in the Naval research report. Placed 
in a blanket-covered cage with a rabbit which had been 
inoculated with Clostridium Perfringens (gas gan- 
grene), killed, and incubated overnight at blood tem- 
perature, a Dorex unit with a 34-in. bed of activated 
carbon so controlled even this overpowering odor gen- 
eration that the room remained completely odor-free 
for seven days before saturation of the carbon was 
reached. 
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(Above) Carrier Corp. engineers watch test on one of two of the largest 
sulphur dioxide compressors ever made (first of their type in U. 8.), 
Machines will be used by Standard Oil of California in auto refrigeration 
solvent process in refining oil. Each centrifugal compressor will operate 
on 633 hp at 9,840 rpm with four impellers direct driven by turbine using 
steam at 675 Ib per sq in. and exhausting at 175 Ib per sq in. 


(Above) Unique flow test hook-up designed by 

laboratories of Edward Valves, Inc., provides 

readings of pressure loss through various types 

of valves under differing service conditions. 

Valve at left is under test. Results guide design 
of new types of valves. 


(Left) A stage in installation of a “Panelaire” warm air radiant 
heating system using a Luxaire gas fired forced air furnace made 
by C. A. Olsen Mfg. Co. who designed the system. Duct opening 
at left introduces warm air to space formed by sheet rock, shown 
nailed to rafters, and a second plaster ceiling to be formed on 
metal lath attached to round rods shown suspended by hooks. 
Galvanized strips guide air through whole ceiling area. None of 
the warmed air enters the room. 


(Below) Exterior and interior views of a new aluminum refrigerator car that doubles as a boxcar nearing completion at Illini 

Central’s McComb, Miss., shops. Car, equipped with folding bulkheads for use as a boxcar, is said to be 25% lighter tha 

ordinary “ice” cars due to generous use of aluminum and glass installation. Inside are built-in fans and air ducts for cooli 

and ice boxes that fold out of the way. Aluminum Co. of America, the Association of American Railroads, and United Fre 
Fruit and Vegetable Association cooperated in the project. 















































Cold Water Piping in Industrial Plants 


Part 4: Water Hammer 
HARRY D. UNWIN 


Mechanical Engineer, Albert Kahn Associated Architects and Engineers, Inc. 


The forces resulting in the phenomenon of water 
hammer are analyzed in this concluding section 
of Mr. Unwin’s four-part article. 


We have seen from the theoretical considerations 
that the energy in the flowing water can be accounted 
for at any desired point in a piping system, even 
though some is dissipated as heat to the water and 
pipe. It is therefore apparent that the energy con- 
tained in the stream can be accounted for when the 
flow is suddenly checked. 

If a gate valve, for example, is closed “instanta- 
neously” there will be a sudden rise in pressure in the 
section of pipe upstream from the valve. The familiar 
banging noise of water hammer resulting from this 
increase in pressure will be more noticeable in pipes 
where the point of closure is relatively far from the 
source of water entering the pipe. This phenomenon 
may be basically explained by Newton’s first law of 
physics which states that for every action there must 
be an equal and opposite reaction. In other words the 
reaction to the normal velocity of flow is the complete 
change of kinetic energy into pressure energy. This 
change is accompanied by a surge or pressure wave in 
the pipe away from the valve and travelling toward 
the inlet of the system; and is reflected in compression 
of the liquid, circumferential expansion of the pipe 
and frictional resistance to the wave travel. This wave 
propagation might be likened to the effect of suddenly 
stopping a slowly moving train and the cars behind 
the engine continue to move forward until the play in 
each coupling is successively taken up until the last 
car comes to rest. After the pressure wave has 
travelled back through the pipe to the source, which 
we shall refer to as the reservoir, the analogy with 
the train illustration ceases. 

As soon as the pressure wave has reached the 
reservoir, the expanded pipe returns to its normal size 
at this point, thus expelling a “unit” of the compressed 
water into the reservoir, lowering the pressure and 
starting a uniform flow opposite in direction to the 
original or normal flow. As this change takes place 
progressively toward the closed valve, the effect is to 
again produce uniform flow and hence velocity in the 
water throughout the section of pipe upstream from 
the valve except in the opposite direction. Thus the 
“wave” which originated at the valve has travelled to 
the reservoir and back to the valve, completing one 
cycle, but the “unit” immediately upstream from the 
valve has moved away from this point thus reducing 
the pressure below the original normal pressure. Since 
fluid flow only occurs due to a difference in pressure, 
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and there now exists a higher pressure at the source 
than at the valve, water will again enter the pipe from 
the reservoir causing a flow toward the valve. When 
this movement has again reached the valve, the “unit” 
nearest thereto is compressed as before and the cycle 
starts over again. However, since some of the energy 
is given up due to the loss of head caused by friction, 
there is less total energy to be dissipated during each 
successive cycle of the pressure wave and hence, the 
water gradually comes to a positive rest. It should be 
noted in passing that the water also comes to a tem- 
porary state of rest at each reversal of flow. 

There are, theoretically, two classes of materials: 
(1) rigid and (2) elastic, and since steel pipe is known 
to expand under temperature and pressure, it must be 
considered as belonging to the latter classification. 
Many investigators, notably Prof. I. P. Church, have 
analyzed the phenomenon of water hammer and it is 
through their deductions that the following modified 
mathematical treatment of the effect of the sudden or 
instantaneous closure of valves in pipe lines through 
which water is flowing is based. 

Fig. 8 represents a section of pipe of diameter D 
through which water is flowing at a normal velocity 
of V. When the gate is closed instantaneously, the 
section of the volume Q immediately upstream from 
the valve is compressed an amount equal to dL, or the 
shortened length of the segment of the volume is 
L—dL. At the same time, the compression has ex- 
panded the pipe, resulting in an increase in the 
diameter of dD. It can be shown that the volume or 
bulk modulus of elasticity of water is the ratio of the 
stress p per unit of area to the change or reduction dQ 
of the total volume Q. If K represents this elasticity 
relationship, then 
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Fig. 8 Effect of water hammer in a pipe due to 
wave propagation. 
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Since 
2D? 
Q— L 
4 
and 
2D? dD 
dQ — dL — 7D —— (L— dL) 
4 2 
then 
r 7D°?L q 
4 
K — p -(15) 
1D? dD a 
dL — rD — (L — dL) 








Newton’s Second Law of Motion states that 
force —= mass acceleration 
or 
aD? aD? W V 
4 4 g dT 
where w—weight per unit of volume, 
g =acceleration due to gravity, 
V = normal velocity of the water, 
dT —time for the pressure wave to travel the 
distance L, and 
p = stress per unit of area 


Solving for the inertia pressure 








w V 
p = L— ——_ 
g dT 
and 
g <adT 
L = p —- — _ (16) 
w V 


Let a equal the velocity of the pressure wave away 
from the valve toward the upstream source 


a= L—dT 
then by substitution, 


Vaw 
ea Ste giccunesintteereitecants (17) 
g 


If S is equal to the hoop tension in a pipe of 
diameter D and thickness t, then the average unit 
pressure p will produce a stress 

D p 
s= eR: onc - (18) 
2 t 
and if E represents the modulus of elasticity of the 
pipe material, and dC is the elongation of the pipe 
circumference due to the hoop stress, then 


























E aD 
S dC 
and ‘ 
E dC 
s—— _.. (19) 
aD 
Combining Equations (18) and (19), 
prD? 
E — —— ____.. (20) 
2t dC 
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Since the circumference is a function of the diam. 
eter, we may equate the ratio of the change in unit 
length to the unit diameter 

dC dD 
—_ = — and adc — 27 aD Berita nae eee (21) 
xD D 
substituting the value of dC in Equation 20 and solving 
ing for dD, 
pxD* pD? 
and dD —=—— __......... (22) 
2t7r dD 2tE 

Now placing this value of dD in Equation 15 and 

substituting the value of L from Equation 16, we have 


a wD? g dT 
A (02 = 
4 w V 


K— (28) 


aD? ° Dp g dT D2 
— (dL) ae —_——_ — au) 
4 tE w V 4 
Since dL is negligible in relation to L in the expres. 
sion (L—dL), it may be neglected without the error 
influencing the result, hence 


E — 





























g dT 
p* ascites saci 
w V 
K — ———— 
p?D g aT 
dL — 
tE w V 
wV 
Multiplying numerator and denominator by —— and 
dT 
dL 
substituting for its equivalent V, 
dT 
p°g 
K — sisecilatsicslacitaacen 
p*Dg 
wVv2 itis 
tE 


Rearranging, and solving for p 


Ww KtE 
p=V ( ) ___....... (26) 
g tE + KD / - 


Equating the values of the excess pressure p from 
Equation 26 and Equation 17 and solving for a 


g KtE 
a= , ( ) Didinnamaah (27) 
Ww tE + KD 


In order to satisfy the dimensions of these equa 
tions, if K and E are expressed in pounds per square 
inch, and ¢ and D are in inches, with w being in pounds 
per cubic foot, it is necessary to multiply the bul 
modulus and the modulus of elasticity by 144. If 
Equation 27 is rewritten 


g tE 
a= —K- |——— 
Ww \ tE + KD 


g 
the expression \ — K is identical with that fo 
. Ww 




















the velocity of sound in water; and if K — 294,00 
Ibs per sq in. at near freezing temperature, the velocity 
of the compression wave in a rigid pipe is 4700 fps 
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For normal temperatures such as exist for most piping 
problems within industrial buildings, the following 
vaitues may be substituted in Equation 26 and Equa- 
tion 27. 

E = 30,000,000 lb per sq in. for steel 

K — 300,000 lb per sq in. for water 

w = 62.4 lb per cu ft 

gs= 32.2 
then Equation 26 becomes 














1 
p (lb per sq in.) — 635 V _..(28) 
D 
100 — 
J a 
1 
a (fps) — 47200 = | —————_......---. (29) 
| D 
100 ——— 
cia 
also from Equation 17 
Va 
p (Ib per sq in.) == —— _....-.............. .(30) 
74.5 


The foregoing analysis has been based upon the 
assumption that the valve closure occurred instanta- 
neously, which is impossible due to the physical con- 
struction of ordinary methods of closure. Further- 
more, the derivation of the excess pressure and velocity 
formulas reveals that both are independent of the 
length of the pipe. In addition this brings out the fact 
that water hammer starts at the instant the closing 
of the valve begins but is not apparent unless complete 
stoppage of flow occurs prior to the time required for 
the inertia pressure wave to travel upstream and back 
2L 
again to the closing valve. In other words if T — —— 
<a 
the excess pressure will be the same as that which 
would have occurred due to instantaneous closure. 
To illustrate the use of these equations for determin- 
ing when conditions will lead to water hammer, and, if 
so, what excess pressure will be produced in the pipe, 





Table 6 — Characteristics of Water Hammer in 
Schedule 40 Black Steel Pipe for a 
Velocity of Flow of 5.0 FPS 
































‘ , glee |e az Min. TIME oF VALVE 
Pa 2/2 8/os | FR. CrosurE IN SECONDS, 
a ye wm po | hee | aa ‘ 
tino - zee | Be wn FOR PrpE LENGTH, L, OF 
Zak A ge 15 «| So” 
S25} Soe | CEa| ool age 
os, | AS | Bex| RE") Sea] 500 1,000 | 10,000 
ZAs pet BoB l|>2~/ San Fr Fr Ft 
% 0.824 0.113 4560 306 0.219 0.488 4.38 


1 1.049 0.133 4550 305 0.220 0.440 4.40 
1% 1.380 0.140 4510 303 0.221 0.442 4.42 
1% 1.610 0.145 4480 301 0.223 0.446 4.46 
2 2.067 0.154 4455 298 0.224 0.448 4.48 
2% 2.469 0.203 4445 297 0.225 0.450 4.50 
3 3.068 0.216 4410 295 0.227 0.453 4.53 
4 4.026 0.237 4370 293 0.229 0.458 4.58 
5 5.047 0.258 4320 290 0.231 0.462 4.62 
6 6.065 0.280 4250 285 0.235 0.470 4.70 
8 7.981 0.322 4230 284 0.237 0.474 4.74 
0 10.020 0.365 4180 281 0.239 0.478 4.78 
2 11.938 0.406 3980 267 0.251 0.502 5.02 
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consider a 6-in. standard weight steel pipe having an 
equivalent length of 800 ft in which the flow is 500 











gpm. 
Since D — 6.025 in. and t — 0.280 in. 
1 
a = 47200 == 4250 fps. 
6.025 
100 + 
0.280 
500 
Also Q — 500 gpm — ————— — 1.11 cu ft per sec. 
60 < 7.5 
1.11 «4x 144 





Then V — == 5.61 ft per sec. 
3.14 & (6.025)? 


Substituting in Equation 28 














1 
p = 635 5.61 == 321 lb per sq in. 
6.025 
100 
, re 
also from Equation 30 
5.61 & 4290 
p= == 321 lb per sq in. 
74.5 


This pressure will be exerted on the pipe wall if 
the closing of the valve takes place in less time than 
2L 2x 800 
T — — 
a 4250 

On the other hand, if the length had been 8000 feet, 
T would be 3.77 seconds; and under certain conditions 
it is conceivable that the valve could be closed in less 
time than this, thereby resulting in the full effect of 
instantaneous closure. Assuming that it is desired to 
limit the increase in pressure to 100 lb per sq in. then 
the closing of the valve must be retarded. 

The relationship between the intensity of increased 
pressure due to water hammer and the time required 
to effect a complete cycle of the pressure wave was 
elaborately investigated for long pipes by Joukovsky 
and his deductions and analysis have been reported in 
the Proceedings of the American Water Works As- 
sociation. 


= 0.377 sec. 





321 
Ti00 == 0.877 & —=—1.21 sec. 
100 

In the case of the 8000-ft pipe, the minimum time in 
which the valve may be closed so as to limit the excess 
pressure to 100 lb per sq in. will be 12.1 sec. 

Table 6 sums up the calculations for standard pipe 
sizes 34 in. to 12 in. of Schedule 40 black steel pipe 
through which water is flowing at the rate of 5.0 fps 
when a valve is closed suddenly. The results in this 
tabulation clearly show the effect of water hammer in 
relationship to a given velocity of flow. It appears that 
the velocity of the pressure wave and the intensity of 
the increase in pressure due to water hammer are 
relatively constant for the range of diameters shown, 
there being a difference of only 18% between the 
values for 34-in. pipe and 12-in. pipe. Consequently, 
it may be stated that the rate of propagation of the 
increased energy wave is 4400 fps and the increase 
in intensity of pressure is 300 lb per sq in. It may 
further be deduced that this increase in inertia pres- 
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sure is approximately equal to 60 lb per sq in: per ft 
of velocity of flow. In other words, the rate of flow, 
which is 5.0 fps, in being brought to zero, has resulted 
in an increase in pressure within the pipe of 300 — 5 
or 60 lb per sq in. for each foot of the original stream 
velocity destroyed. 


Piping Materials 


The service requirements for cold water systems 
pertaining to process or industrial piping are ex- 
tremely liberal. There are no high temperatures or 
pressures that demand attention such as are needed 
ir. power piping installations; hence A.S.T.M. specifica- 
tion A-120 may be used satisfactorily. This classifica- 
tion is the lowest grade designated by the American 
Society for Testing Materials. No physical or chemical 
characteristics are specified and it has the smallest 
allowable stress of any steel pipe, the S value being 
only 8800 lb per sq in. for lap welded, 6500 lb per sq in. 
for butt welded and 10,800 lb per sq in. for seamless 
at temperatures not exceeding 150F. 

This means that no particular attention need be paid 
to the selection of pipe for cold water systems in indus- 
trial plants as far as the material and manufacturing 
methods are concerned. It has been found more satis- 
factory to specify pipe according to the A.S.T.M. 
designation than to prepare an individual specification 
unless extraordinary conditions exist; and even then 
it is infinitely less troublesome and more definite to 
select some other standard specification which contains 
the special characteristics required. Suppose it is 
necessary to install pipe bends on an overhead cold 
water system due to the fact that the variation in the 
surrounding temperature produces sufficient expansion 
in the pipe to justify this means of absorption. 
Examining the several A.S.T.M. specifications, it is 
seen that Designation A-53 has a tensile strength of 
45,000 to 60,000 Ib per sq in. and an allowable / value 
of 6750 to 15,000 lb per sq in. at a tempezature up to 
and including 150F and is suitable for bending and 
coiling. Pipe of this specification can therefore be used 


for fabricating pipe bends. Since both A.S.T.M, 
designations A-120 and A-53 are made in black and hot 
dipped zinc galvanized, it does not seem necessary to 
gu beyond these two specifications for all cold water 
piping. Both grades can be furnished butt-welded in 
sizes up to 4 in.; lap-welded in sizes 144 in. to 12 in,; 
and as seamless in all sizes. 

Because cold water piping is generally installed with 
galvanized pipe, the type of joints which may be used 
is limited to either screwed or flanged with flanged 
joints usually being specified for pipe sizes larger than 
2 to 2% in. diameter. During the war years, when the 
use of galvanized material was restricted, many indus- 
trial piping systems were installed with black steel pipe, 
especially for process systems, and welded joints used 
instead of flanged joints. Where flanged joints were 
normally provided at valves and equipment, welding- 
neck, or slip-on flanges were used in connection with 
all-welded construction of the piping system. Black 
steel pipe still has its place in process water systems 
where space around equipment is restricted. Such 
fabricated headers at pumps, etc., can be hot-dipped 
after welding if this is deemed necessary. Where flanges 
are used on galvanized pipe, they are usually of cast 
iron, whereas on welded lines they must be steel. 
Screwed fittings on smaller lines may be malleable 
iron or cast iron. 

In the selection of valves for cold water service, it 
is customary to use valves having brass or bronze 
bodies and trim and of the non-rising stem type for 
the smaller sizes and iron body valves with brass trim 
for flanged valves up to 4-in. size beyond which valves 
of the O.S.&Y. pattern are recommended. In general, 
gate valves are used for sectionalizing and operating 
service where the valves are either open or closed; and 
for regulatory service, globe valves are specified. As 
discussed earlier in this article, caution must be exer- 
cised in the location and use of globe valves because 
of their excessive pressure drop particularly in the 
larger sizes. In some instances, they are employed as 
a definite controllable resistance in the line to equalize 
the pressure drop due to wide fluctuations in the rate 
of flow through the system. 





Home Fuel Savings Gained by Insulation 


The most profitable investment a homeowner can 
make is insulation of his ceiling. 

Speaking at the seventh annual University of Illinois 
Conference on Coal Utilization, Prof. Warren S. Harris, 
heating research engineer at the University, said the 
return the average homeowner can expect from in- 
vestment in ceiling insulation is 25% saving in fuel. 
This saving is for a typical two-story small house. For 
a one-story house the saving is even greater. 

“Home insulation,” Professor Harris said, “will pay 
for itelf in from four to eight seasons. Side wall in- 
sulation usually results in the greatest reduction in 
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total fuel bill, but because of the higher cost of in- 
stallation, the return on investment is somewhat less 
than for ceiling insulation.” 

Basing his figures on cost of insulation inserted dur- 
ing construction, he listed the following annual return 
to be expected on the investment made: 

Wall insulation, 4 in., 17% 

Wall insulation, 2 in., 18% 

Ceiling insulation, 4 in., 25% 

Ceiling insulation, 2 in., 21% 

Storm sash and doors, 15 % 

Weather strip, 9%. 
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Nomograph for Duct Sizing 


NICHOLAS S. SHATALOFF 


HE accompanying nomograph designed by the 



























V 1/7 
writer for duct sizing represents a nomographic (4) L, = .91 KCD*7 ( 
solution of the following standard formulas used in 4005 
designing air piping systems: where 
L V 13/7 h, = friction in inches of water, 
(1) h, = 1.1 ( L = length of pipe in feet, 
CD97 4005 V = velocity of air in feet per minute, 
Vv 2 Cc = 50, 
(2) hy = ( D — diameter of pipe in feet, 
4005 h, = velocity head in inches of water, 
V 2 Z; = loss of head in fitting in inches of water, 
(3) °. oo & ( K= 20, and 
ft ; 
4005 L, = velocity head loss in equivalent feet. 
d "0 The general rule to follow in 
L using the nomograph is: Join 
1 2007) too BBY two known quantities by a 
owt : straight index line and read the 
x - 90 unknown quantities on inter- 
a 1,000.000-—= sail’ ao Section of index line and cor- 
r ; = } é; responding scale. 
4- 55 7 70 
a4 ab Ay y E = « Example 
’ 10 od 80 4 ” Given h, — .10 in. of water 
“7 10,000 r 3 70 3 8 per 100 ft, Q —= 25,500 cfm. 
E 8 8000 4 109000 = Go i - Solution. Locate the friction 
tode a = Pw (.10) on the extreme left scale, 
eo 8 mae 5= 18 ao ond the volume Q (25,500) on 
«3 § 5000 45 ee oj 8 the center scale. Connect by a 
rc . 4000-10 bee 3 a 8 line, and read 
aig ‘ 7 248 i“ V = 2000 fpm, h, — .25 in., 
18 Q MES S ds 488 SEs 1,492 ft, and d—48.4 in. 
"a5 S $37 tgo00- 8 4x 8 
24% . 2 g 62 & JS~ % Scale h, can be used in es- 
qs Qo 2 $s ¢ ask 20-4 X i 25 , - ‘ P 
48 -< 1500 t a S > 8 timating dynamic losses in fit- 
: eel : Pe 32 % q S R tings directly in inches of water. 
Jo+§ - .08 8 qs S18 S20 Scale L, gives similar values 
4 8 ys 0G X or ie ty Q expressed in equivalent feet. It 
od 8 ot as 19 should be noticed that scale L, 
052 x 03 § 4000 lo “ is plotted for 20% velocity head 
04 «ce = aa 9- Ss loss (K =.20); thus it can be 
. 500 5= a4 used directly for estimating 
—_ 400 4—.O/ yee 74 losses in average elbows. For 
al o 7 . 3 special fittings the value as read 
; 300 "005 23 ; on scale L, should be multiplied 
7 _ 3 5 10 by a corresponding ratio of K 
or 2004 = P 4 P constants. Consequently, for a 











Nomograph designed by Nicholas S. Shataloff and described in text. 
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miter elbow in the foregoing 
example, 
87 
L, == 49.2 « —— = 214 ft. 
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NEWS OF EQUIPMENT AND MATERIALS 





D-C Motors 


NAME—G. E. unit cooled d-c mo- 
tor. 

PURPOSE—D-c motor for operation 
under severe atmospheric condi- 
tions. 

FEATURES—Unit cooler has two 
sets of air passages arranged at 
right angles to each other. Fan on 
the motor armature circulates air 
through the motor and through one 
set of passages forming an enclosed 
system. External air, moved by an 
auxiliary motor and fan, travels 
through the other set of passages 
to absorb heat from the enclosed 
system. TotaJly enclosed construc- 
tion is obtained without external 
duct work or piping. A thermo- 





static relay in the airstream of the 
enclosed system protects the main 
motor in case of failure of the aux- 
iliary motor. Motors can be fur- 
nished with ball or sleeve type 
bearings. Motors are also available 
with several types of windings. 

LITERATURE AVAILABLE—GEA 4469, 
MADE By—General Electric Co., 
Schenectady, N.Y. .u........sescseeees 195 


Limit Control 


NAME —T 418 compensated limit 
control for domestic heating plants. 
PURPOSE—Designed for use with 
the volume method of Moduflow 
system of temperature control in 
homes. Also suitable for use with 
some forms of panel heating and 
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the conventional thermostat method 
of heating control. 
FEATURES—Control consists of a 


mercury switch instrument case 
and two capillary tubings and bulbs. 
One tube is 20 ft long so that the 
bulb may be mounted outside the 
house exposed to outdoor tempera- 
tures. The other tube, 10 ft long, 
is installed on the bonnet or warm 
air supply of a furnace. As the 
outdoor temperature falls below 
65F, the temperature in the fur- 
nace is raised according to a pre- 
determined schedule. 

MADE By—Minneapolis-Honeywell 
Regulator Company, Minneapolis, 
Minnesota. 


Special Device Switch 


NAME — Cook SD special device 
switch. 
PURPOSE — For transforming 





mechanical impulses into electrical 
and actuating a wide variety of de- 
vices. Can be used with any gas 
or liquid for such purposes as con- 


trolling pressure of steam boilers, 
pressure cookers and air spaces; for 
monitoring heating elements; and 
for turning on or off fans in heat- 
ing, ventilating or air conditioning 
systems. 

FEATURES — Steel stud is copper 
furnace-brazed to a steel base for 
rigidity and strength. Bellows of 
tinned phosphor-bronze. Pipe sizes 
optional on quantity orders but is 
¥% in. standard female pipe thread 
on standard unit. 

SIZES AND CAPACITIES—Operates on 
pressures from 1 to 17 lb per sq in. 
Pressure differential is held to close 
tolerance. Circuit can be supplied 
single pole-single throw, normally 
closed, or single pole-double throw. 
MADE By — Diaphlex Division of 
Cook Electric Company, Chicago 
1h, TUAM018. ..........cscccccssscccccesesses 197 


Cooling Radiator 


NAME—Young series VAD-10 cool- 
ing and condensing radiator. 
PurRPosE—Large capacity cooling 
and condensing radiators. 





FEATURES—Cooling faces are lo- 
cated on the opposite sides of unit 
to permit line installation of sev- 
eral units where large capacities 
are required. Fan and drive assem- 
bly is mounted independent of 
main unit assembly. Unit has a low 
speed fan. Coils are mounted in a 
vertical plane for economy and pro- 
tection from the weather. 

MADE By—Young Radiator Co., 
Racine, Wi8. ......ccccccccccsocsssesserees 198 
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Float Control 


NAME — Float control for furnace 
humidifier. 

PuRPOSE—For controlling water 
level in humidifying units. 
FEATURES—Leading into the plastic 
cup through the lid is a water inlet 
which is controlled by a self-flush- 
ing diaphragm valve. Rate of drip 
feeding from this inlet equals the 
rate of evaporation in the pan, 
which is regulated according to the 
desired degree of humidity. Valve 
automatically closes when water 
level rises to within % in. of top 
of pan in furnace. If grit is pres- 
ent on the valve set the level rises 
slightly higher and the surplus goes 
out the bottom of the cup to an 





overflow tube. A Tenite bell float 
maintains the water level for which 
the control level is set. 

MADE By—Cleveland Humidifier 
Co., Cleveland, Ohio. ...........s000000 199 


Gas Boiler 


NAME—Enmpire gas boiler. 
PukPOSE—Residential space heat- 
ing by gas. 

FEATURES—AIl control functions 
are centered in the Thermotor 
throttling valve which controls the 
gas flow to maintain proper room 
temperature. The burner is a raised, 
drilled port, Bunsen burner which 
is said to be quiet in operation. 
Several models have water filled 
sections completely surrounding the 








combustion chamber to prevent ex- 
cess radiation to the floor. Boilers 
are designed for steam or hot water 
heating. 

MADE By—American Radiator & 
Standard Sanitary Corp., Pitts- 
DUTrGh 80, PA. ..ccccccccccccecsececereeeeee 200 


Gas Heater 


NAME—Saf-Aire. 

PURPOSE—Space heating. 
FEATURES—Gas fired unit is de- 
signed for individual room use and 
is available with thermostat con- 
trol. It is installed between the 


t 








ms 


studs of an outside wall and draws 
air directly from the outside for 
combustion. Fumes are discharged 
to the outside. A specially designed 
vent, shown in insert of photograph, 
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is said to assure proper draft for 
combustion at all times regardless 
of direction or turbulence of air 
currents. This vent which pro- 
trudes 2 in. from the outside wall 
is used to supply air and to expel 
the products of combustion. 

SIZE AND CAPACITY—Heater comes 
in two sizes—10,000 and 20,000 Btu 
per hour. 

MADE By—Heating Research Corp., 
Muncie, Ind. ......c..ccccceceeesesreeeeee 201 


Smokeless Furnace 


NAME—Worsham one-minute 
smokeless furnace. 

PURPOSE—House heating. 
FEATURES—Furnace is designed to 
burn high volatile coals, but will 
also burn coke, smokeless fuels, and 
anthracite. Grate is made in two 
parts, each hinged separately and 





operated by a different lever. Mov- 
ing one lever dumps the ashes into 
an ash pan below. After grate 
swings back into place, by pulling 
another lever, the live unconsumed 
coals are moved onto the first 
grate. This leaves the second grate 
free to receive fresh coal from the 
overhead bunker which is filled once 
a day. No coal remains in the chute 
which connects the hopper to the 
combustion chamber. Rate of com- 
bustion is controlled by thermostats 
which operate two drafts. 

MADE By—Worsham Co., Inc., 7329 
Lohmeyer Avenue, St. Louis 17, 
ES icssecsicsicnascsiceitaciniaceaiasii 202 
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Tube Expander 


NAME—Dudgeon special arch tube 
expander. 

PURPOSE — For making repairs 
where boiler construction makes 
ordinary retubing methods impos- 
sible. 

FEATURES—Tube is designed to roll 
the far ends of tube into the tube 
sheets in installations where no 
provision is made to gain entry for 
readily rolling the tubes. Expander 
enters from the smoke box or fire 
door and reaches through the whole 
length of tube to roll the far end. 
A revolving stop collar on frame 
extension permits adjustment for 








various lengths of tubes. Expander 
is furnished with tapered and flar- 
ing rollers so that tubes may be 
flared as well as enlarged or with 
tapered rollers for expansion only. 
MADE By—Richard Dudgeon, Inc., 
24 Columbia Street, New York 2, 
I I : ciicserionnicicenaaisiaiactionain 203 


Electric Heater 


NAME — Thermador electric heat 
fan. | 

PURPOSE—Space heating. 
FEATURES—Heat is drawn off the 
circular heating coils by a four- 
bladed fan and forced out through 
a horizontal grille. With the heat- 
ing element switched off, the fan 
may be operated to circulate cool 
air in summer. Unit weighs 19% 
Ib and is available with thermo- 
static control or with rotary range 
type for position switch which con- 
trols full heat, half heat, cool fan, 
and off. A thermostat on the heat- 
ing unit breaks the circuit if some- 
thing prevents delivery of air to 


heater. Unit is designed for use in 
factories, shops, warehouses and 
garages. 
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SIZES AND CAPACITIES — Available 
in 3,000, 4,000 and 5,000 watts 
capacity. 

MADE By—Thermador Electrical 
Manufacturing Co., 5119 District 
Blvd., Los Angeles 22, Calif.....204 


Pressure Operated Switch 


NAME—Meletron series 310 pres- 
sure operated switch. 
PuRPOSE—For switch designed to 
operate at a prefixed pressure. 
FEATURES—Unit is designed to op- 
erate within a range of 20 to 3,000 
Ib per sq. in. Switch may be ad- 
justed without removing the cover 
of the case. Incorporated in the 





unit is a Micro switch with a ratio 
of 10 amps at 125 volts. 

MADE By—Meletron Corp., 950 No. 
Highland Avenue, Los Angeles $8, 
eT 205 


Fan Blade 


NAME—Motionair fan blade. 
PURPOSE—To provide a blade ca- 
pable of quietly moving a large vol- 
ume of air. 

FEATURES—AIl four blades are 
fabricated from a single die so 
that pitch and profile are identical] 
for all blades. Creasing is designed 
to give blades greater rigidity. 





Should one of the blades become 
damaged, only the damaged blade 
need be replaced, not the entire 
fan. 

MADE By — Motionair Co., 9242 
Beverly Boulevard, Beverly Hills, 
SETI iicieinieiensineacoeialinidebiihabaiaas 206 
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Adhesive 


NAME—518 Fairprene adhesive ce- 
ment. “ 
PURPOSE— For bonding Buna-N 
synthetic rubber and vinyl sheets 
to steel, aluminum, glass, wood or 
concrete. 

FEATURES—Adhesive is a thermo- 
plastic synthetic that does not re- 
quire vulcanization to obtain maxi- 
mum adhesive strength. While aro- 
matic hydro-carbons will destroy 
the bond, it will weaken only 
slightly with oils or straight gaso- 
line. Although it is unaffected by 
temperatures as low as 40F, its ad- 
hesive strength is weakened at 160F 
and higher. Full bond strength, 
however, is regained after cooling 
to normal temperatures. 

MADE By—Fabrics Division, E. I. 
du Pont de Nemours & Co., Fair- 
GOD, GOR. sccesssssinssanscrnrensiacios 207 
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Water Heater 


_ NAME—AquaHeater. 

PuRPOSE—F or heating domestic hot 
water. 

FEATURES—Unit is attached to the 
outlet pipe of a hot water or steam 
boiler. Coil of copper tubing is in- 
stalled inside a steel shell. Only 
boiler water comes in contact with 
the steel shell. This heater is not 
recommended by the makers for in- 
stallation in territories where the 
water contains lime. 

SIZES AND CAPACITIES—With boiler 


i valicater 





water at 180F, and the domestic hot 
water heated from 40 to 140F, ca- 
pacity of heater is 5 gpm. 
LITERATURE AVAILABLE—Illustrated 
folder. 

MADE By—Joseph E. Lewis & Co., 
Inc., Baltimore 30, Md. ............ 208 


Electric Radiator 


NAME—MoRTON Co-Z-Air portable 
electric radiator. 

PuRPOSE—Space heating. 
FEATURES—Elements are complete- 
ly enclosed. No water or steam is 
used in the operation of unit Heat 
is not only radiated from the unit 
but cold air is drawn in off the 
floor, passed through the radiator 
and circulated into the room 
through concealed vents in each 
Section of radiator. Carrier handle 
can also serve as a drying rack for 
towels. 

SIZE AND CAPACITIES—New models 
of 800 to 1320 watts, available in 














5 and 8 sections, have output of 
2600 and 4300 Btu, respectively. 

MADE By—Henry H. Morton Asso- 
ciates, Inc., 516 Boulevard Building, 
Detroit, Mich. ........ccccccssescceseeees 209 


Cap for Oil Tubes 


NAME—Self-sealing cap for oil 
tubes. 

PuRPOSE—To permit easy oiling. 
FEATURES—Cap is made of molded 
synthetic Buna N and is applied to 
the slightly flared end of an oil tube 
or oil line. It is permanently fast- 
ened by a combination of mechan- 
ical fit and synthetic cement and is 
positioned by an internal shoulder 
that rests on the flared end of the 
tube. The cup holds a supply of oil 
for slow seepage to the bearings 





ere 





which means that less frequent oil- 
ing is required. Dust and dirt are 
excluded by the tight sealing of the 
cap when the oil is removed. 

SIZES AND CAPACITIES—Caps are 
available for oil tube sizes from % 
to % in. O.D. 

MADE By—Eynon-Dakin Co., 1847 
West Bethune Avenue, Detroit 6, 
Michigan. ...........cecccccsccscscsssescees 210 
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Kitchen Ventilator 


NAME—Aeropel. 
PuRPOSE—Kitchen ventilation. 
FEATURES—A plastic 12 x 12-in. 
grille is used in this unit designed 
to offer a minimum of resistance 
to air flow. A 3-bladed propeller 
type fan is driven by a totally en- 
closed constant speed motor. Ven- 





tilator has rated capacity of 400 
cfm. 

MADE By—American Blower Com- 
pany, Detroit 32, Michigan. .... 211 


Tube Cutter 


NAME — Electric tube cutting and 
flaring machine. 

FEATURES—Designed to cut, flare, 
and trim copper or aluminum tub- 





ing in one operation. 
removable jaws for various sizes of 
tubing. Motor is 1/3 hp. 

MADE By —C. J. Unger Manufac- 
turing Co., Dayton 10, Ohio. ....212 
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Offset Joints 


NAME—MagniLastic offset joint. 

PuRPOSE—Flexible unit for joining 
pipe terminals that are out of line. 
FEATURES—Offset joint is  con- 
structed with an equal number of 
expansion flanges on either end of 
an insert section. The length of 
unit and the number of flanges are 
determined by misalignment condi- 
tion to be corrected. Joints are 
supplied with bellow flanges from 








any of the MagniLastic standard 
expansion joint series which in- 
cludes pressures from vacuum to 
1,000 lb per sq in. End fittings are 
available in welding end or Van 
Stone bolted flanges. 

SIZES AND CAPACITIES—Pipe sizes 
from % to 24 in. stainless steel, 
monel, Inconel and copper. 
LITERATURE AVAILABLE — Catalog 
containing data on the offset joint. 
MADE By—MagniLastic, a Division 
of Cook Electric Co., 2700 South- 
port, Chicago 14, Ill. ........00...... 213 


Blower 


NAME—Moore direct drive axial 
flow pressure blower. 
PuRPOSE—Industrial ventilation. 
FEATURES—Unit is of fabricated 
monel metal construction incorpo- 
rating spherical hub and ring con- 
struction. Although monel has been 
adopted as standard, it can also be 
supplied in stainless steel or alu- 
minum. The weatherproof non- 
overloading direct drive motor is 
furnished in speeds from 300 to 
1800 rpm, and from 1 to 60 hp. Mo- 
tors are placed on synthetic rubber 
shock mounts. 

SIZES AND CAPACITIES—16-in. hub 
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and 24-in. hub. Series 16 from 36 
to 60 in. diameter delivering up to 


40,000 cfm at static pressures up to 
4 in. water. 

LITERATURE AVAILABLE — 16-page 
illustrated booklet. 

MADE By—The Moore Company, 
544 Westport Road, Kansas City 2, 
MiSSOUTI. .0.....cccccceeseeeeee ciated 214 


Pressure Gauge 


NAME — Dayton Rogers pressure 
gauge. 

PURPOSE—Measurement of 
pressure. 

FEATURES—lInstrument has a non- 
breakable crystal of convex layout. 
Dial is lettered in contrasting let- 
ters with easy reading graduations. 


60 ” 100- 


Daytos Rocers 


120 


140 





Gauge, of the Bourdon type, is suit- 
able for use with any liquid or gas. 
Movement is constructed to absorb 
shocks from severe uses. 

MaDE By—The Dayton Rogers 
Mfg. Co., 2835 12th Ave. S., Min- 
neapolis 7, Minn, .......cccscccsssreeees 215 


Thermostat* 


NAME—Tempmaster thermostat. 

PuURPOSE—Temperature control. 

FEATURES—At top center of instru- 
ment through a thin part of the 
shell covering, an electric light sig- 
nals when the dampers are closed 
completely. A dim light indicates 


serous 





when motor is in operation during 
process of changing dampers. A 
bright light indicates when the 
dampers are open, and no light 
shines when dampers are closed — 
completely. Contacts are so designed 
as to reduce heating of contact 
faces. 

MADE By—Crown Controls Co., 
New Bremen, Ohio. ........c0ce000 216 


Radiation Calculator ~ 


NAME—Rapid radiation calculator. 


‘PurPOsE—A sliding scale to sim- 


p:ify radiation calculation. 
FEATURES—Made of plastic, scale 
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measures 7 x 3 in. It shows the 
amount of steam, hot water and 
warm air radiation required for 
rooms, houses and other buildings. 
MADE By—Smithson Co., Box 467, 
Derby, Conn. ciccccccccccccccssscsseesseeee 217 
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Water Chiller 


NAME—Model DXG direct expan- 
sion water chiller. 

PuRPOSE—Heat exchanger for the 
production of chilled water. 
FEATURES—The new heads for 1234 
in. diameter or larger are designed 
for two even refrigerant circuits 
although single circuit arrange- 
ments are also available. Water is 
circulated around the tubes and the 





flow of water through the shell is 
controlled by a baffle arrangement 
in the shell. Refrigerant control is 
obtained by a thermostatic expan- 
sion valve. A new design of tube 
expansion is used to reduce the pos- 
sibility of leakage. 

MaDE By—Acme Industries, Inc., 
Jackson, Mich. ......cccccccccsssceceeeeees 218 


Small Synchronous Motor 


NAME—Kurman self-starting small 
synchronous motors. 

PurPOsE—For timing devices and 
controls and similar applications. 
FEATURES—Gears are enclosed in 
die-casting which supports bear- 
ings and seals in the lubricant so 
that no re-oiling is required. 
Provides great increase in torque 
without increasing iron and copper 
weight. 

SIZES AND CAPACITIES—Can be fur- 
nished for voltages from 1 to 250 
and frequencies from 25 to 125 
cycles; direction of rotation may 
be either clockwise or counter- 
clockwise. Overall size is 2 x 2% 
x 1% in., weight 9 oz. Requires 
input of only 1144 watts and pro- 
duces starting and synchronous 
running torque of 10 inch-ounces 
at 1 rpm. 

MaDE By — Kurman Electronics 
Corp., 130 Clinton St., Brooklyn, 
SI: sicheemabaibidiaeabiiiibdalaaaala 219 


Pulsation Dampener 


NAME—Micro-Beam. 
PURPOSE—For dampening pulsa- 
tions of gauges and governors. 
FEATURES—To overcome the pos- 
sibility of scoring, a small diam- 
eter passageway is controlled by a 
screw which, when turned slightly, 





is said to bring back the seating 
to perfect control. Unit is made 
in brass or steel with stainless steel 
stem. 

SIZES AND CAPACITIES—Comes in 
1%, 38 and % in. sizes and for 
pressures up to 6,000 lb. 

MADE By—J. A. Campbell Co., 645 
E. Wardlow Rd., Long Beach 7, 
I stiesiracessncenpinininneistinntinetanamidts 220 
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Room Thermostat 


NAME—CD109A Cam-Stat. 
PuRPOSE—For controlling heat. 
FEATURES — All current carrying 
parts are enclosed within the bake- 
lite housing behind the wall plate. 
It extends less than one inch from 
the wall. Unit can be used for either 
line voltage or low voltage currents. 
Temperature range is 50-100F with 
a differential of 2-3F. Switching 





arrangements are SPST break or 
make on temperature rise, SPDT 
and independent circuit double 
throw. 

MADE By—Cam-Stat, Inc., 2087 
South La Cienega, Los Angeles, 
ae 221 
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TO OBTAIN FURTHER INFORMATION ON NEW EQUIPMENT 


On the list below, circle the item number of the equipment in which you are 
interested, using the number found at the end of each item. 


199 200 201 202 203 
208 209 210 211 212 
217 218 219 220 221 


Print your name and address, detach and mail to 
Editor, HEATING AND VENTILATING, 148 Lafayette St., New York 13, N. Y. 
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POWER STRIKE 


creates unusual heating problem in downtown 
Pittsburgh as district heating workers walk out. 


The strike of Pittsburgh’s electric power workers 

created an unusual heating situation, as the greater 
part of downtown Pittsburgh is heated by the 
Allegheny County Steam Heating Co. whose workers, 
belonging to the same union, also went out on strike. 
Supervisory personnel maintained service until the 
coal supply was exhausted owing to refusal of delivery 
trucks to cross union picket lines. 
@ EMERGENCY BOILERS. — The absence of central 
heating service from October 2nd to 17th necessitated 
the installation of all 
types of heating de- 
vices ranging from 
kerosene burner stoves 
to oil and coal boilers. 
Many of the large office 
buildings were able to 
heat their buildings by 
installing boilers on 
the outside of their 
buildings in adjoining 
lots or in the streets. 

The city issued spe- 
cial boiler permits dur- 
ing this emergency. 
Field locomotive type 
steam boilers were lo- 
cated, leased, trans- 
ported to the city and 
erected. In three cases 
regular steam locomo- 
tive engines were park- 
ed on tracks alongside 
of buildings and steam 
connections made be- 
tween the domes of the boilers to the steam heating 
mains in the buildings. 

In some cases, new steel boilers were purchased and 
installed. The boilers installed were fired with either 
coal, natural gas, or oil. Some of the outdoor type 
boilers were made to operate quite smokelessly with 
low grade coal by having special over-fire jet provisions 
made in the firebox. . 

The emergency boilers were tied into buildings by 
steam mains running through doorways, or through 
holes made in walls or sidewalks. 

While these temporary installations did heat the 
buildings sufficiently in mild weather, their capacity 
would not have been great enough for winter demands. 
e SERVICE RESUMED — When delivery of coal was 
resumed to the central heating plant because the truck 
drivers’ union decided to ignore the company union 
picket lines, steam heating service was brought back 
by the supervisory workers. 
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Union Trust Bldg. boiler 
fired with natural gas. 
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Gimbels leased 100 hp coal fired boiler 
and set it up in 6th Street. 


The use of emergency boilers was discontinued as 
soon as regular service was turned on. In some cases 
new boilers were in the process of erection and never 
put into actual heating service. The boilers will remain 
in place and connected until the owners are assured 
that there will be no recurrence of another shutdown. 





AIR CONDITIONING 


provided for all public spaces on new U. S. ships 
in trans-Pacific trade. Other parts are ventilated. 


Air conditioning is becoming increasingly important 

in the transportation field. Railroads began installing 
air conditioning 12 years ago on their important 
trains. It has since spread to buses and airplanes and 
now to ocean liners. ; 
e FIRST.— Although some passenger ships now in 
operation have air conditioning in varying degrees, 
the first vessels to have complete installations, includ- 
ing thermostatic control in staterooms, are now under 
construction in Alameda, Calif. These liners, being 
built by the Bethlehem Steel Co. for the trans-Pacific 
passenger-cargo trade of the American President 
Lines, will have perhaps the largest comfort air con- 
ditioning plants ever installed on board ship. 

Each of the ships, designed by George G. Sharp, 
New York naval architect, will have accommodations 
for approximately 550 passengers. One, the S.S. Presi- 
dent Cleveland, has been launched and the launching 
of the other, the S.S. President Wilson, is set for an 
early date. . 

Working with the Aetna Marine Corp., which is 
constructing the interiors, the Minneapolis-Honeywell 
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Fig. 1. Class “D” system designed for 81F, 50% RH. 


Regulator Co. and Carrier Corp. have provided air 
conditioning for all cabin and tourist class passenger 
staterooms, foyers, lobbies, public spaces, concession- 
aires and crew’s staterooms. Messrooms and recrea- 
tion rooms for the officers and crew also are air condi- 
tioned. 

¢ DESIGN.— The systems are designed for an outside 
summer dry bulb temperature of 95F and 80F wet 
bulb. Heating facilities are based on an outside winter 
temperature of OF. The cooling and heating loads are 
established on the basis of the most severe port 
weather conditions. 

All of the systems are designed to provide the same 
effective temperature for all spaces, 74 degrees. In 
order to achieve economical selection of equipment, 
however, it has been necessary to provide a slight 
variation in the actual design room dry bulb tem- 
perature and maximum relative hu- 
midity for the several different classes 
of systems. 

For example, large public spaces, 
served by systems known as Class 
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in has the same equipment as first 
class cabins. Officers’ and stewards’ 
cabins have ventilated air, tempered 
through a master and submaster controller. In addi- 
tion, there are cooling units with a cold water coil 
suspended from the ceilings of these spaces. 

Entertainers and concessionaires will have the same 
kind of room air conditioning as provided in tourist 
class cabins. A central unit preheats and dehumidifies 
the incoming fresh air and the room is controlled by a 
thermostat, modulating a three-way water valve on the 
hot water coil in the terminal unit of each room. 

In addition, mechanical ventilating is provided for 
virtually all the enclosed spaces of the ships. In gen- 
eral, the air supply to all uncooled spaces is required 
to equal 30 cfm for each occupant. In unoccupied 
spaces the air change varies from one complete change 
every two minutes in the battery room to a change 
every 30 minutes in dry cargo spaces. No space is to 
receive less than 25 cfm. 
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all Class “A” and “D” systems is 
about 58F. 

* AIR SUPPLY.—Cabin class state 
rooms will be supplied by air condi- 
tioning units in fan rooms provided 
with suitable controls. The air, pre- 
conditioned for humidity control, will 
be dispensed by the Carrier Weather- 
master high pressure system to in- 
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Fig. 2. Class “E” system designed for 82F, 50% RH. 
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END OF INFLATION 


seen in 1947 by non-government economists — 
to be accompanied by mild recession with em- 
ployment not seriously affected. 


General commodity prices will reach an early peak 

and then turn downward in the opinion of a majority 
of 72 non-government economists participating in a 
survey conducted by F. W. Dodge Corporation. The 
group included economic consultants and economists 
connected with business corporations, financial insti- 
tutions, universities, and various economic research 
organizations. 
e WHEN. — Fifty-three of the economists expect the 
peak to occur and recession to start before the end of 
1947. One expected it within 18 months, while 12 ex- 
pected it after the end of 1947. A composite of the 
view on timing of the price and business recession 
follows: 

Consumer goods would reach a price peak and turn 

down during the spring of 1947, building materials 
around the middle of 1947 and other durable goods in 
the second half of 1947. Eighteen of the economists 
expect the turn in consumer goods prices before the 
end of 1946. Two-thirds of the sample expect the con- 
sumer goods recession to last less than 12 months, 
60% expect less than 12 months down swing in build- 
ing materials prices, 55% expect less than a year of 
declining process in other durable goods. 
e HOW MUCH._Pointing out that the Bureau of Labor 
Statistics’ index of wholesale prices of all commodities 
stood at 128.4 on August 24, the economists were asked 
to estimate the extent of such rise over that figure as 
they might anticipate by the end of 1946, and by the 
time the index reaches its anticipated peak. 

Among the fifty-three anticipating a price peak be- 
fore the end of 1947 the extent of rise in the general 
index to the end of 1946 was as follows: five antici- 
pated a decline from the August 24 figure (128.4), 
eight anticipated zero increase over that figure, 
twenty-eight anticipated rises ranging from two to 
nine points, and seven anticipated a rise of ten points 
or more. The average of all the answers was about 
five points increase. 

On the question of the number of points the general 
index would rise from August 24 to the anticipated 
1947 peak, the answers were as follows: no increase, 
seven; increases ranging from two to nine points, six- 
teen; increases from ten to fifteen points, thirteen; 
increases of more than fifteen points, ten. The average 
of all the increases indicated was a little under ten 
points. 

With regard to building materials prices, thirty-two 
of forty-two answers indicate a smaller percentage 
drop from the peak than would occur in general com- 
modity prices. A number qualified this statement by 
saying the drop would be less if measured from the 
official price index (which registers OPA ceiling 
prices) but greater as measured from actual current 
prices being paid in the market. 
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The minority of twelve who expect the price peak 
after the end of 1947 naturally expect larger price 
rises than do those of the majority group. The average 
of increases to the end of 1946 expected by the minor- 
ity is ten points, the average of expected rises to the 
price peak is about forty points. 

As a general conclusion it may be stated a majority 
consider that commodity price inflation has very near- 
ly run its course, while the minority expect it to con- 
tinue into 1948 or beyond. 

The six economists who refrained from specific 
answers to the questions asked, cited uncertainties in 
the foreign situation, domestic politics, government 
controls and union labor attitudes as reasons why no 
answers could be hazarded. 





CONVECTOR STANDARDS 


proposed by joint conference of manufacturers 
to eliminate confusion and expense of individual 
sizing. 


The Convector Manufacturers Association, working 
in cooperation with the Institute of Boiler and Radia- 
tor Manufacturers, has prepared a tentative schedule 
of standard sizes for qualification as standards in the 
industry. The following outline of the proposed stand- 
ard was presented before the fifth annual meeting of 
the Middle Atlantic Wholesalers Association by Albert 
J. Nesbitt, president of John J. Nesbitt, Inc. 

e NEED.— The term “convector” is defined as describ- 
ing a piece of heating equipment composed essentially 
of a heating element designed for hot water or steam 
circulation, enclosed within a sheet metal cabinet pro- 
vided with an intake opening at the bottom and a dis- 
charge grille at or near the top, to differentiate this 
product from ordinary convector radiation. Mr. Nes- 
bitt pointed out that heretofore manufacturers—in 
order to remain competitive in their offerings—have 
increased their lines to an almost fantastic number of 
sizes and combinations. It has not been unusual for 
any line to exceed 2,000 or more so called standard 
arrangements. Such a condition is not justified by 
application requirements of the product, and moreover, 
such practice increases manufacturing costs and makes 
impossible the stocking of an item which in the real 
sense should be a commodity item. 

e PROPOSAL.—The tentative schedule of sizes that 
will be considered as standard by the industry are as 
follows: 

Overall cabinet depths: 6, 8, 10 in., plus or minus 
14 in. 

Overall cabinet heights: 20, 24, 32 in. plus or minus 
1% in. (tolerance plus or minus 1% in.) 

Overall lengths—6 in depth: 20, 24, 28, 32, 36, 40, 
44, 48, 56, 64 in.; 8 in. depth: 32, 40, 48, 56, 64 in.; 
10 in. depth: 40, 48, 56, 64 in. 
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JRITHER a bend or a fitting will carry Revere 
Copper Water Tube around a corner, will 
get a line to the right place by means of the 
shortest route. Joints are quickly made with 
either soldered or compression fittings ... and 
even the hard temper tube is easy to bend by 
means of a hand operated tool. 


With its smooth gun-barrel interior finish, 
Revere Copper Water Tube insures an unre- 
stricted flow of water, both in water lines and in 
heating lines for high velocity forced circulation 
systems. Because it cannot rust, it is often used for 
steam return lines. Naturally, it affords maximum 
protection against leaks and against a flow of 
rusty water from the taps. 

Made for heating, water supply, air condition- 
ing and other services in all types of buildings, 
this tube is stamped with the Revere name and 
the type at regular intervals. Look for these 
identification marks—they insure full wall thick- 
ness and the close gauge tolerances so essential 
for tight sweated joints. 

You can specify or install such long-lived 
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y | WAYS TO TURN A CORNER 


REVERE COPPER 
WATER TUBE 


Revere materials as Copper Water Tube and 
Red-Brass Pipe; Sheet Copper for tanks, ducts, 
pans and trays; Dryseal Copper Refrigeration 
Tube (dehydrated and sealed ); Copper oil burner, 
heat control and capillary tubes. 

Revere materials are handled by Revere Dis- 
tributors in all parts of the country. The Revere 
Technical Advisory Service, Architectural, is 
always ready to serve you. Call your Revere 
Distributor. 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, New York 
Mills: Baltimore, Md.; Chicago, IIl.; Detroit, Mich.; 
New Bedford, Mass.; Rome, N. Y. 
Sales Offices in Principal Cities, Distributors Everywhere. 
Listen to Exploring the Unknown on the Mutual Network 
every Sunday evening, 9 to 9:30 p.m., EST. 
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Enclosure Types: (1) Free-standing. (2) Wall type 
front outlet. (3) Wall type sloping outlet. (4) Par- 
tially recessed with back furnished. (5) Partially re- 
cessed with back not furnished. 

Painting: Prime coat only. 

Grille: Manufacturers standard grille only. Standard 
design has no intake grille, only plain opening. 

Tappings: Standard arrangement is bottom supply 
and bottom return. Thus the up-feed arrangement is 
standard. 

The above sizes have been based on the modular sys- 
tem proposed by the American Standards Assn. 

While this standardization program marks a long 
step forward, the facts are that if a manufacturer 
made all of the sizes and enclosure types specified 
above, there would still be 855 combinations. 





STEAM LINE 


from municipal power plant now supplies -heat 
to three Piqua industries, saves one plant 


$23,000 per year. 


The Piqua (Ohio) municipal power plant early in 
1945 persuaded the Orr Felt & Blanket Co. nearby to 
replace its obsolete and worn steam generating plant 
and turbo-generator with municipal steam and electric 
service. A 768-ft line was run to the plant of which 
all but the final 82 ft was 8-in. steam supply and 
3-in. return, the size being in anticipation of addi- 
tional business from other nearby plants. Figures for 
a full year’s operation show a saving to the industrial 
plant of $22,800.43 per year. 

e LINES ADDED.—In the meantime, Meteor Motor Car 
and Wood Shovel & Tool Co. plants have also been 
added to the lines, there now being 2006 ft of steam 
line (of which 82 ft is 6-in. supply, 105 ft 4-in. sup- 
ply, the remainder 8-in.) serving three plants, plus 
2006 ft of 3-in. return lines. Ric-wiL prefabricated 
Fiberglas-insulated conduit was used for all lines. 
Several other industrial plants and a laundry are pro- 
spective steam purchasers. 

e SAVINGS.— Prior to 1945, Orr Felt & Blanket had 
annual steam requirements of over 107 million pounds 
of which electric generating and auxiliaries took over 
42 million pounds, process steam totaled 39 million 
pounds and heating 26 million pounds. The total cost 
of operating the plant was $87,000 per year. The 
municipal plant now furnishes electric energy at 1.35 
cents per kw hr and 76 million pounds of steam at 
about 150 lb gage at an average rate of about 62 cents 
per 1000 pounds, the total cost being $72,814 per year 
for a period when the electrical consumption was up 
50% due to increased activity. Adjusting for this, the 
savings per year were nearly $23,000. 

In addition, the textile firm was relieved of facing 
a $100,000 investment for new equipment, instead sold 
its old boilers and generator, now plans to make use 
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of space formerly used for the plant and coal storage, 

Plans and specifications for the installation were 
drawn up by W. I. Barrows & Associates, consulting 
engineers, Dayton, Ohio, in cooperation with John P. 
Gallagher, Piqua’s public utilities director. Contrac. 
tors were the E. W. File Plumbing and Heating Co, 
Lima, Ohio, and Huffman-Wolfe Co., Columbus, Ohio, 
Contracts for Ric-wiL materials were negotiated 
through Crane Co., Lima, Ohio. 





METALLIC WALLPAPER 


improves heating of domestic rooms and saves 
fuel, according to British tests. 


Experiments in space heating by a young British 
woman physicist, Miss Marian Griffiths, B.Sc., London, 
brought out the improvement in space heating result- 
ing from the use of metallic wallpaper. 

e REFLECTOR.—In a specially constructed model room 
containing a model radiator and an instrument repre- 
senting a human figure, Miss Griffiths tested different 
types of wall covering and building materials, measur- 
ing the rate of change of warmth in the room for each 
material. Among her chief findings was the discovery 
that by using a metallic wallpaper as a reflector on a 
plain plaster wall, the time taken to reach a given tem- 
perature could be reduced from 60 to 20 minutes. 

e WALL BOARD.— She also found that a rapid in- 
crease in the rate of warming could be obtained by 
lining the walls with wallboard of a highly resistant 
material such as fiber, cork or felt. With this method 
a room held the heat over a long period as well as 
warming up quickly. For quick heating, the wallboard 
had to be placed on the surface of the wall, as insula- 
tion buried in the body of the wall was found to have 
little effect on rapidity of warming. 





CONCENTRATION STANDARD 


for trichloroethylene fumes is set up by American 
Standards Association. 


A new weapon in the fight for healthful industrial 
atmospheres was made available by the American 
Standards Association in an American Standard cov- 
ering the safe permissible concentration of trichloro- 
ethylene, a commercial degreasing agent, fumes of 
which are dangerous to factory personnel. 

@ COMMITTEE.—A sectional committee of ASA under 
the general chairmanship of William P. Yant, Director 
of Research and Development, Mine Safety Appliances 
Co., concluded after a study which was initiated in 
1943 that concentrations of trichloroethylene exceed- 
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How W-R Controls Can Make 
VT MNT LT 








External conditions such as exposure, prevail- 
ing winds and even the number of people in 


the house call for different requirements from 


a heating plant. 
As the dials of White-Rodgers automatic tem- 


Upper left: Series 120 Room Thermostat 
is modern in design, finished in ivory and 
chrome to harmonize with any scheme of 
room decoration. Efficient and reliable. 


lower left: Series 1100 combination 
Limit and Circulator Control for forced 
flow systems. Provides accurate circu- 
lator and positive limit control. Two 
independently operating controls in a 
single case. 


WHITE- RODGERS ELECTRIC CO. 
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perature controls are marked accurately in 
degrees Fahrenheit and the controls perform 
exactly as set anywhere within the range of the 
control, more and more manufacturers of heat- 
ing equipment are adopting them as standard. 


Upper right: Series 3000 Gas Safety 
Pilot is simple in design and reliable in 
performance. Operates by difference in 
expansion of two stainless steel mem- 
bers. Automatically recycles, requires 
only relighting. 


Lower right: Series 2600 Diaphragm 
Gas Valves give high capacity and 
smooth operation. May be operated 
manually in case of power failure. Also 
available with built-in limit control. 


LOUIS , MISSOURI 


° ° ir Conditioning 


Controls Jor Refrigeration 
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ing 200 parts in one million parts of air were danger- 
ous. A study of the effects of the solvent was spon- 
sored by the American Industrial Hygiene Association 
and original draft of the standard was prepared by a 
subcommittee headed by Frank S. Low, of Westvaco 
Chlorine Products Corp. 

© OTHERS.—The new standard is the 17th to be devel- 
oped by voluntary groups of interested organizations 
and released through the machinery of ASA, in the 
field of air contamination, by dust, fumes, mists, gases 
and vapors which are potentially harmful to workers. 
These include four developed especially as war stand- 
ards: Those for manganese, metallic arsenic and 
arsenic trioxide, xylene, and styrene monomer. Others 
include such common industrial substances as carbon 
monoxide, hydrogen sulfide, benzene, lead and its com- 
pounds, methanol and formaldehyde. 





COAL HEATING SERVICE 


inaugurated by National Coal Association to 
hold the line for bituminous against gas and oil. 


The first Nation-wide program organized for the 

purpose of increasing public acceptance of bituminous 
coal and coke got under way in Chicago under the 
sponsorship of the National Coal Association, pro- 
ducers’ organization for the coal industry. Basic 
premise of the program is that every community needs 
24-hour coal heating service. 
@ PROGRAM.—The coal heating service program orig- 
inated with an earlier plan developed by Bituminous 
Coal Institute, a smaller producer group, which in- 
cluded a “Better Home Heating Service” plan under 
which fuel dealers would set up facilities for servicing 
their customers on a 24-hour basis. 

NCA’s plan includes a 4-point program: 

(1) Improve standards for retail sale, delivery and 
service, 

(2) Encourage use of better coal burning equip- 
ment and controls and provide expert servicing of all 
equipment, 

(8) Improve public opinion of coal and the industry 
generally through local service and advertising, 

(4) Develop additional demand for domestic coal, 

particularly in the new home market and the rural 
markets. 
e ADVERTISING.__NCA plans to use both advertising 
and public relations in putting the program over. The 
first action of the organization was to appoint J. Nel- 
son Stuart, general manager of the Coal Heating 
service Division. Mr. Stuart is working from NCA’s 
Washington headquarters and has been on a speech- 
making tour of midwest cities explaining the plan to 
groups of the nation’s 50,000 retail coal dealers. 

Funds for financing the program will come from 
the retailers and will be matched by NCA up to 2c a 
ton sold by retailers. Cooperation of retailers seems 
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assured, but not until they form local groups and go 
into action. The potential budget can be gaged by a 
coal production rate on September 1 of 350 million 
tons, strikes and all. 





UNIFORM BUILDING CODE 


planned and developed by building officials in 
effort to dispel existing confusion. 


In the current excitement over the country’s anti- 
quated system of building codes local building officials 
often have had to dodge more than their share of 
brickbats, according to a “Business Week” report. The 
municipal building official, as a rule, has little to do 
with writing the law he administers, but if it turns 
out that the code is holding up new housing or hiking 
construction costs, he comes in for a slice of the blame. 

Partly in self defense, building officials have decided 
to take a hand in code writing. The annual convention 
of the Building Officials Conference of America in 
Memphis approved a double-barreled program for 
straightening out the muddle. 

In many ways, its plan is the most ambitious of all 

the cures that have been proposed for the building 
code headache. 
@ GOAL: UNIFORMITY.—The first part of BOCA’s 
scheme calls for drawing up a brand-new uniform code 
that would serve as a model for all municipalities. 
This project already has been in the works for two 
years, and conference officials hope to have it finished 
by the end of 1946. 

The second half provides for establishment of a 
semi-independent Building Officials Foundation, which 
would be something new in the building picture. Its 


_job would be to keep the model code up to date and to 


test new materials and methods of construction to see 
if they meet requirements. 

If everything works out according to the blueprint, 

the foundation will do roughly the same thing for 
building officials and producers of building materials 
that Underwriters Laboratories does for insurance 
companies and makers of items that have to meet fire- 
resistance standards. 
@ PRECAUTION._BOCA’s new model code will be 
written in two sections. By this dodge the authors 
hope to keep it from getting out of date before the 
municipalities have time to adopt it. 

The first section will lay down all the basic standards 
that construction has to meet. It will be written almost 
entirely on a performance basis; that is, it will not 
specify how the structure is to be built but only the 
qualities (fire resistance, loads, stresses, etc.) that will 
be expected of it. 

e SUBJECT TO CHANGE.—The second section will de- 
scribe all approved methods of meeting the require- 
ments set up in the first part. This will be written on 
a specification basis, detailing just what methods and 


NOVEMBER, 1946, HEATING AND VENTILATING 

















FILTERED AIR 





Clean, filtered air, so important in school 
auditoriums and gymnasiums, can be sup- 
plied at both low initial and low maintenance 
costs through DUST-STOP Replacement 
Type Air Filters. 

The DusT-STop Filter is made up of 
packs of adhesive-coated FIBERGLAS fibers, 
providing an efficient medium for catching 
and holding atmospheric and manufactured 
dusts and most air-borne bacteria. 

DusT-STop Air Filters are adaptable all 
the way from the smallest to the largest 
commercial and industrial heating, ventilat- 
ing and air-conditioning systems. They may 
be installed in custom-built frames or in the 
complete, ready-to-assemble, DUST-STOP 
steel frame cells. These cells can be built up 
into filter banks to handle any cfm of air 
required. Once the filter bank is installed, 
maintenance is easy and economical. Re- 
placement DUST-STOPS are readily avail- 
able from authorized suppliers in every 
community. 

Complete information on DUST-STOP 
Air Filters will be sent on request. Write 
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for 24-page illustrated booklet—‘“‘Air Filtra- 

tion in Central Systems” (A5.2.1). Owens- 

Corning Fiberglas Corporation, Dept. 912, 

Toledo 1, Ohio. Branches in principal cities. 
In Canada: Fibergias Canada Ltd., Toronto, Ontario. 





A typical DUST- 
STOP installation 
used in the Voca- 
tional High School, 
McKeesport, Penn- 
sylvania, provid- 
ing DUST-STOP fil- 
tered air for con- 
testants and spec- 
ftators in the 
school’s large 
auditorium. 
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AIR FILTERS 


—a FIBERGLAS product 








T. mM. REG. U.S. PAT. OFF. 


I. N.S. Photo 


Specify Dust-Stors for the Sports Market 
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News of the Month 





materials will do the job. It will change constantly as 
new methods are developed and approved. BOCA plans 
to keep it in loose-leaf form and send out frequent 
supplements. 

To meet the needs of small towns, there also will be 

a special simplified code, dealing mainly with frame 
and ordinary masonry construction. 
e DOUBLE FUNCTION.— BOCA executives are count- 
ing on the new Building Officials Foundation to breathe 
life into the code and keep it abreast of changes in 
construction methods. 

The idea is that whenever a manufacturer has a new 
material or a contractor a new method, he will bring 
it to the foundation for testing. If it meets the stand- 
ards, the foundation will include it among the ap- 
proved methods in the second part of the code. 

The foundation’s technical staff also will be ready to 

backstop any municipal building official who draws a 
problem that is too tough for him. For example, if a 
local official has to pass on a complicated plan for 
barrel-vault construction, he will be able to send it 
along to the foundation staff and let them wrestle —_ 
the mathematics. 
e FUNDS SOUGHT. The foundation’s first job, how- 
ever, will be to raise a fund to start operations. It 
hopes to build up a $600,000 kitty in contributions 
from contractors and building materials manufactur- 
ers. Once it gets going, it will operate as a nonprofit 
institution, billing contractors or building officials for 
the costs of each job it does. 





REFRIGERATION CODES 


revised by Wisconsin, Los Angeles, and New 
York City to accommodate new refrigerants. 


Wisconsin’s State Industrial Commission held the 

first in a series of hearings here Sept. 19 on a proposed 
new state refrigerating plant code. 
@ REVISED.—Commissioner Harry J. Burczyk ex- 
plained that the proposed code would revise a 1918 
code and bring it up to date. The major change, he 
said, would regulate the use in refrigeration plants of 
new gases and refrigerants which have been developed 
in the last 25 years. It would ban the use of injurious 
gases or refrigerants in hospitals, theatres, audito- 
riums, large restaurants and other places where large 
crowds assemble. 

Most refrigerating plants in the Milwaukee area 
already have high standards of safety which, for the 
most part, comply with provisions of the proposed code, 
it was indicated by about 60 plant operators and equip- 
ment manufacturers at the hearing. 

Several operators who questioned the cost of making 
changes in installations were told that they would be 
allowed to continue operating under the old code until 
it was necessary for them to make new installations. 
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Other hearings on the proposed code were scheduled 

to be held in Madison, La Crosse and Green Bay. 
e LOS ANGELES.—A new Los Angeles refrigeration 
code covering installation, operation, location and re- 
pair of refrigeration systems was completed in June 
after more than three years of preparation work by 
city officials in collaboration with members of refrig- 
eration and air conditioning associations and building 
organizations. 

The code sets forth refrigerants and the amounts 
that may be used in specified types of group occv- 
pancy; defines refrigerants permissible for use in con- 
nection with air conditioning systems; provides for 
contractors’ registration and the issuance of qualifica- 
tion certificates based on mandatory examinations; 
and establishes rigid inspection and control over 
equipment and method of installation. 

The new measure is entitled Chapter 9, Article 5, 
Division C, Parts 40 to 54 of the Los Angeles Muni- 
cipal Code. 

The code does not apply to the use or maintenance 
of any refrigerating system or equipment installed 
prior to its effective date, provided the equipment is 
not unsafe under the new code’s definitions. 

The city superintendent of building is empowered 
to order all work stopped on portions of an installation 
on which violations of the code are in evidence and to 
order removal of the illegally installed equipment. He 
is also authorized to order any refrigeration system 
which has been found to be unsafe to be restored to 
a condition of safety or dismantled, and to fix a limit- | 
ing date for such action. 

The code stipulates that no person shall act as, of | 

represent or advertise himself as being a refrigeration 
contractor or mechanic unless he holds a valid and un- | 
revoked certificate issued by the Board of Building © 
and Safety. Also stipulated under the code are classes — 
of refrigerants with regard to relative safety, location — 
of equipment in buildings, maximum allowable amounts, 
and pressures, etc. 
e NEW YORK. — Regulations governing the use of 
“Freon” refrigerants in New York City have been 
altered by the New York Fire Department to permit — 
the use of “Freon-21,” “Freon-22,” and “Freon 113.” 4 
Heretofore only “F-11,” “F-12,” and “F-114” were q 
permitted. 

These changes became effective recently with the 
issuance of Circular No. 2 by Frank J. Quayle, News 
York fire commissioner. 

Numerous restrictions regarding applications of 
these refrigerants still apply, however. Although the- 
circular states the six refrigerants mentioned are’ 
“non-flammable and non-irritant,” the Fire Depart- 
ment rules that “when used in a room or rooms in” 
which there is an open flame or apparatus to produce 
an open flame, then the provisions of said article cov- 
ering irritant refrigerants shall apply.” 

The ruling also requires that “systems containing 
more than six (6) lbs. of F-21 or F-113 be confined to 
separate machinery rooms in accordance with Section, 
C19-99a, Administrative Code.” 
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Degree-Days for September, 1946 
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Crrv SEPTEMBER | Cumurarive, SEPTEMBER 1 To SEPTEMBER 30 pee 
{Ty 
1946. | 1945 | Normmar | 1945-46 | 1944-45 | Norma Norma 
Abilene, Texas .............. 5 37 0 5 37 0 2061 
Albany, New York .......... 91 111 72 91 111 72 6580 
Albuquerque, New Mexico ... 12 53 0 12 53 0 4298 
Alpena, Michigan ........ .-. 216 252 222 216 252 222 8299* 
Anaconda, Montana ....... .. 380 398 335 380 398 335 8357** 
Asheville, North Carolina ... 35 18 0 35 18 0 4232 
Atlanta, Georgia ............ 14 1 0 14 1 0 2890 
Atlantic City, New Jersey ... 19 19 0 19 19 0 5176 
Augusta, Georgia ........ hes 0 0 0 0 0 0 2161 
Baker, Oregon ............ .. 295 328 258 295 328 258 7163 
Baltimore, Maryland ....... é 11 19 0 11 19 0 4533 
a Morga ........- . 211 299 189 211 299 189 7119 
le ess York ..... (a) 114 108 (a) 114 108 6808 
Bie ie bama ...... 15 1 0 15 1 0 2352 
Bismarck,Weurth Dakota .... 263 330 229 263 330 222 9192 
Block Island, Rhode Island . 48 46 0 48 46 0 5788 
Boise, Idaho .............. “ 167 227 102 167 227 102 5552 
Boston, Massachusetts ...... 57 71 48 57 71 48 6045 
Bozeman, Montana ....... "* 309 386 336 309 386 336 g521** 
Buffalo, New York .......... 109 125 75 109 125 75 6822 
Burlington, Vermont ........ 129 171 144 129 171 144 7514 
Butte, Montana ......... wee. 488 446 344 433 446 344 8272 
Cairo, Illinois ........... roe 16 0 10 16 0 3909 
Canton, New York .......... 167 210 189 167 210 189 8020 
Charles City, Iowa .......... 170 221 93 170 221 93 7588 
Charleston, South Carolina .. 0 0 0 0 0 0 1769 
Charlotte, North Carolina ... 6 3 0 6 3 0 3120 
Chattanooga, Tennessee ..... 8 1 0 8 1 0 3118 
Cheyenne, Wyoming ........ 257 359 240 257 359 240 7466 
Chicago, Illinois ............ 56 103 76 56 103 76 6077 
Cincinnati, Ohio ............ 14 24 0 14 24 0 4684 
Cleveland, Ohio .......... a: 75 27 62 75 27 6155 
Columbia, Missouri ..... a 30 0 70 30 0 4922 
Columbia, South Carolina ... 1 0 0 1 0 0 2364 
Columbus, Ohio ........... 35 31 0 35 31 0 5398 
Concord, New Hampshire ... 142 164 168 142 164 168 7353 
Concordia, Kansas .......... 75 111 0 7 111 0 5315 
Dallas, Texas ............00. 0 18 0 0 18 0 2256 
Davenport, Iowa ........ “a 123 0 73 123 0 6289 
Dayton, Ohio ............. .- = (a) 47 0 (a) 47 0 5264 
Denver, Colorado ....... _ 99 219 72 99 219 72 5874 
Des Moines, Iowa ........... 103 124 0 103 124 0 6384 
Detroit, Michigan ........... 85 109 42 85 109 42 6490 
Devils Lake, North Dakota .. 315 390 276 315 390 276 9970 
Dodge City, Kansas ........ . 64 118 0 64 118 0 5035 
Dubuque, Iowa ............ . 114 161 36 114 161 36 6790 
Duluth, Minnesota .......... 304 344 270 304 344 270 9483 
Eastport, Maine ........... . 199 239 276 199 239 276 8520°* 
Elkins, West Virginia ...... 124 62 63 124 62 63 5697 
El Paso, Texas ............. 4 28 0 4 28 0 2428 
Ely, Nevada ..............0. 268 311 (a) 268 311 (a) (a) 
Erie, Pennsylvania .......... 73 83 36 73 83 36 6273 
Bscanaba, Michigan ........ . 272 263 243 272 263 243 8771* 
Evansville, Indiana ....... .. 34 25 0 34 25 0 4244 
Fort Smith, Arkansas ....... 6 8 0 6 8 0 3147 
Fort Wayne, Indiana . (ee 102 0 87 102 0 5925 
Fort Worth, Texas ........ 7 0 22 0 0 22 0 2148 
Fresno, California .......... 0 4 0 0 4 0 2334 
Galveston, Texas ........... 0 0 0 0 0 c 1016 
Grand Junction, Colorado ... 62 91 0 62 91 0 5548 
Grand Rapids, Michigan .... 94 150 57 94 150 57 6535 
Green Bay, Wisconsin ...... 185 222 132 185 222 132 7825 
Greensboro, North Carolina. . 20 11 0 20 11 0 3529 
Greenville, South Carolina .. 10 4 0 10 4 0 3380 
Harrisburg, Pennsylvania ... 47 57 - 0 47 57 0 5375 
Hartford, Connecticut ....... 52 77 48 52 17 48 6036 
Hatteras, North Carolina .... 0 0 0 0 0 0 2571 
Havre, Montana .......... .. 279 353 270 279 353 270 8700 
Helena, Montana ........... 313 379 251 313 379 251 7898 
Houston, Texas .......... on 0 0 0 0 0 0 1157 
Huron, South Dakota ....... 193 240 123 193 240 123 8004 
Indianapolis, Indiana ....... 39 47 0 39 47 0 5298 
Jackson, Miss. ......... jeies 0 0 (a) 0 0 (a) (a) 
Kansas City, Missouri........ 37 62 0 37 62 0 4956 
Kewanee, Illinois ........... 48 69 78 48 69 78 6139 
Knoxville, Tennessee ....... 12 "6 0 12 6 0 3670 
La Crosse, Wisconsin ....... 200 238 96 200 238 96 7322 
Lander, Wyoming .......... 266 365 276 266 365 276 7947 





2Figures in this om are normal totals for a complete heating season, 


September to June, 
Figures 


nel. 
in this ible, with nine exceptions, based 


bureau reports. Exceptions are Utica, 


on local 
Lewiston, Kewanee, ~~ City, and 
Jackson, figures for which are furnished through the courtesy 0! 
Department, Central New York Power Corp., Utica, N. Y¥.; Norman E. Ross 
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Bursar, Bates College, Lewiston, Me. 


; J. M. Hartman, ner Depart- 
ment, Kewanee Boiler Corp., Kewanee, Tll.; Alfred R. 


agstaff, Engin 
ther Sioux City Foundry and Boiler Co., Sioux City, Iowa, and * me Ludlow, Box 
1368, Jackson, Miss., vingston, 


vely ; * Anaconda, Bozeman, = and Li 


Mont., through the courtesy of the Montana Power Compa: 


{Table concbatel on page 108] 























SCHOOL EXECUTIVES are in a uniquely 


favorable position to compare fuel and main- 
tenance costs of different types and models of 
boilers. Almost invariably, their experience 
produces a strong preference for cast iron. 
There are sound reasons... 

Cast-iron boilers last longer. ‘Their cost per 
year of service is lower because of their un- 
usual resistance to rust and corrosion. They 


are sectional . . . easy to install and replace. 








wo 





I Was “Educated” On Cast Iron Years Ago! 


Modern cast-iron boilers are highly efficient. 
They are readily adaptable to all fuels and 
fuel-burning methods. 

Long-term comparative studies of overall 
operating costs have definitely established rec- 
ognition of the superiority of H. B. Smith Cast- 
Iron Boilers. This is but typical of a recog- 
nition which extends into the commercial, in- 
dustrial, institutional and residential fields. 


Write today for your free catalog. 











THE H. B. SMITH CO., INC., WESTFIELD, MASS. 
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CAST-IRON BOILERS 


Offices and Representatives in Principal Cities 
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HEATING 

SEPTEMBER CUMULATIVE, SEPTEMBER 1 To SEPTEMBER 30 Snacent’ 

1946 | 1945 | NorMAL 1945-46 1944-45 NORMAL NorMAL 

Lansing, Michigan 128 180 114 128 180 114 7048 
Lewiston, Maine ............ 160 195 165 160 195 165 7707 
Lincoln, Nebraska 67 112 0 67 . 12 ° 0 5999 
Little Rock, Arkansas 5 13 0 5 13 0 2811 
Livingston, Montana 302 361 227 202 361 227 7205 
Los Angeles, California 0 2 0 0 2 0 1504 
Louisville, Kentucky 19 12 0 19 12 0 4180 
Lynchburg, Virginia ........ $2 15 0 32 15 0 3980 
Macon, Georgia ............. 7 0 0 7 0 0 2201 
Madison, Wisconsin 132 187 87 132 187 87 7429 
Marquette, Michigan 261 281 225 261 281 225 8693* 
Memphis, Tennessee 5 11 0 5 11 0 2950 
Meridian, Mississippi 2 0 0 2 0 0 2160 
Milwaukee, Wisconsin 140 170 84 140 170 84 7245 
Minneapolis, Minnesota 195 227 93 195 227 93 7850 
Modena, Utah .............. (a) 178 156 (a) 178 156 6562 
Montgomery, Alabama 2 0 0 2 0 0 1884 
Nantucket, Massachusetts ... 75 56 63 75 56 63 5957 
Nashville, Tennessee 7 7 0 7 7 0 3507 
New Haven, Connecticut .... 46 64 39 46 - 64 39 5895 
New Orleans, Louisiana 0 0 0 0 0 0 1024 

New York, New York 


19 33 0 


19 33 0 5347 
Nome, Alaska............cee6 Degree-Days for June, 1946 (not previously published) are 683. Total for season (Sept. 1 to June 30, 1946) is 13921. 
Norfolk, Virginia............. 1 0 0 1 0 0 3350 
North Head, Washington . 234 288 255 234 288 255 5452** 
North Platte, Nebraska 103 197 42 103 197 42 6366 
Oakland, California 74 75 90 74 75 90 3143** 
Oklahoma City, Oklahoma .. 16 45 0 16 45 0 3613 
Omaha, Nebraska 84 116 0 84 116 0 6131 
Oswego, New York 112 134 ‘ 114 112 134 114 7088 
Parkersburg, West Virginia. . 21 34 0 21 34 0 4775 
Peoria, Illinois ............. 76 102 3 76 102 3 6109 
Philadelphia, Pennsylvania .. 12 31 0 12 31 0 4855 
Phoenix, Arizona 0 0 0 0 0 0 1405 
Pittsburgh, Pennsylvania .... 32 62 0 32 62 0 5235 
Pocatello, Idaho ............ 215 307 156 215 307 156 6655 
Portland, Maine ............ 146 178 162 146 178 162 7218 
Portland, Oregon 116 111 105 116 111 105 4469 
Providence, Rhode Island ... 60 50 63 60 50 63 6015 
Pueblo, Colorado 83 176 6 83 176 6 5514 
Raleigh, North Carolina .... 5 0 0 5 0 0 3234 
Rapid City, South Dakota ... 212 285 144 212 285 144 7118 
Reading, Pennsylvania 29 44 0 29 44 0 5389 
Red Bluff, California 1 5 (a) 1 5 (a) (a) 
Reno,’ Nevada .......... ‘ 170 195 144 170 195 144 5892 
Richmond, Virginia ...... ‘ 11 3 0 11 3 0 3695 
Rochester, New York ..... .. 138 110 72 138 110 72 6732 
Roseburg, Oregon ...... icin ae 106 111 118 106 111 4428 
Roswell, New Mexico 21 58 0 21 58 0 3484 
Sacramento, California ...... 2 13 0 2 13 0 2653 
St. Joseph, Missouri ...... .. 44 &2 0 44 82 0 5161 
St. Louis, Missouri ...... ne 47 0 24 47 0 4585 
Salt Lake City, Utah ........ 137 211 18 137 211 18 5555 
San Antonio, Texas ...... 0 5 0 0 5 0 1202 
San Diego, California 0 1 0 0 1 0 1645 
Sandusky, Ohio ....... iceen. Tae 61 0 44 61 0 6208 
San Francisco, California ... 117 112 114 117 112 114 3264°* 
Sault Ste. Marie, Michigan .. 286 354 276 286 354 276 9285°* 
Savannah, Georgia ....... = 0 0 0 0 0 0 1490 
Scranton, Pennsylvania 68 83 60 68 83 60 6129 
Seattle, Washington 150 171 186 150 171 186 4934** 
Sheridan, Wyoming ... 222 312 264 222 312 264 8008 
Shreveport, Louisiana . 1 0 0 1 0 0 1938 
Sioux City, Iowa ..........., 128 192 33 128 192 33 6898 
Spokane, Washington . 208 266 ~ 192 208 266 192 6355 
Springfield, Illinois 83 66 0 83 66 0 5373 
Springfield, Missouri ..... aa 41 55 0 41 55 0 4428 
Syracuse, New York ..... oo as 134 96 123 134 96 6893 
Tacoma, Washington ..... .- 192 237 207 192 237 207 5181°* 
Terre Haute, Indiana . 39 44 0 39 44 0 4872 
Toledo, Ohio ............... 79 92 9 79 92 9 6077 
Topeka, Kansas ........ enon 49 71 0 49 71 0 4969 
Trenton, New Jersey 24 44 0 24 44 0 4933 
Utica, New York ...... pees 115 131 182 115 131 182 6796 
Valentine, Nebraska ; 156 251 93 156 251 93 7039 
Walla Walla, Washington ... 103 136 30 103 136 30 4808 
Washington, D. C. 11 16 0 11 16 0 4626 
Wichita, Kansas ‘ 36 65 0 36 65 0 4673 
Williston, North Dakota .. 292 404 270 292 404 270 9323 
Winnemucca, Nevada 173 243 192 173 243 192 6427** 
Yakima, Washington ........ 168 136 120 168 136 120 5599 
(a) Data not available. 





*Includes August. 
** Includes July and August. 


‘ 


1Figures in this column are normal totals for a comrlete heating season, 
September to June, incl. 


NOVEMBER, 1946, HEATING AND VENTILATING 























N need for special bending 


tools when making radiant 
heating installations of Chase 
Copper Tube. Flexible and small 
in diameter, it’s easily bent by hand 
—or shaped, if preferred, around 
a simple wooden form. 


Where engineering considera- 
tions make floor installations de- 
sirable, there’s no need for accu- 
rateleveling of Chase Copper Tube. 


In cesling installations, the light 
weight of copper tube makes han- 
dling and mounting easy. 


In both cases, the long lengths 
of copper tube coils reduce the 
number of joints to a minimum. 
Where joints are needed, they are 
quickly made with solder-joint 
fittings. 


With its many advantages, Chase 
Copper Tube is in heavy demand. 
We may not, at all times, be able 
to supply your requirements. But 
we can furnish you with literature 
you will find helpful in planning 
radiant heating installations. 


Simply write Dept. HV-116. 


Radiant heating installa- 
tion of Copper Tubein San 
Leandro (Calif.) sterilizer 
factory. Installation by 
Robert Bruen & Son. 











7 Reasons 


WHY CHASE COPPER TUBE 
FOR RADIANT HEATING 


Ny 
"<1, EASY TO BEND ) 





2. LIGHT IN WEIGHT 
3. SOLDERED FITTINGS 
4. SMALL DIAMETERS 
5. LONG LENGTHS 

6. LOW COST 

7. LONG LIFE 





Chase 


BRASS & COPPER CO. 


INCORPORATED 





This is the Chase Network —handiest way to buy brass 


NBANY? ATLANTAT BALTIMORE BOSTON CHICAGO CINCINNATI CLEVELAND DETROIT HOUSTON} INDIANAPOLIS JACKSONVILLET KANSAS CITY, MO. LOS ANGELES MILWAUKEE 


Waterbury 91, Connecticut 
SUBSIDIARY OF KENNECOTT COPPER CORPORATION 








MINNEAPOLIS NEWARK NEW ORLEANS NEW YORK PHILADELPHIA PITTSBURGH PROVIDENCE ROCHESTER{ SAN FRANCISCO SEATTLE ST. LOUIS WASHINGTON (tindicotes Soles Office Only ) 
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OIL BURNERS 


For the oil burner service man or for any one who 
desires to acquire a working background in installing 
and servicing oil burners, Audels Oil Burner Guide is 
very informative. The text is presented as a series of 
questions and answers arranged in 31 chapters. It 
contains a large number of illustrations which are 
easily followed. 

While material has been written on the oil burner, 
it has generally been slanted to the man who has a 
technical education. This is intended for the service- 
man. It describes the equipment available, how to 
install the units, and how to correct troublesome con- 
ditions. It contains a valuable chapter on Electrical 
Hook Ups. 

Audels Oil Burner Guide, by Frank D. Graham. 
Cloth bound, 434 x 6% in., 364 pages. Published by 
Theo. Audel & Co. Price, $1. 


EQUIPMENT STANDARDS 


The 1946 edition of Equipment Standards has just 
been released by the Air Conditioning and Refriger- 
ating Machinery Association. The new edition is 
grouped into five parts—room air conditioners and self- 
contained air conditioners; compressors and condens- 
ing units; condensers and receivers; water and brine 
coolers; and miscellaneous standards. This edition is 
a revision of the standards published in 1941. These 
standards are widely used within the industry. 

Equipment Standards—1946 Edition. Flexible paper 
binding, spiral bound, 914 x 11% in., 100 pages. 
Published by Air Conditioning and Refrigerating 
Machinery Association. Price, $2. 


AIR DISINFECTION 


The use of radiant energy for the disinfection of 
air is but one of the interesting subjects covered by 
Dr. Matthew Luckiesh in his book, Applications of 
Germicidal Erythemal and Infrared Energy. While 
there is much material which while interesting is out 
of the domain of the heating and ventilating engineer, 
the following chapters may prove of value: Germicidal 
Energy; Disinfecting Controlled Air; Infected Com- 
munal Air; Ultraviolet Energy and Plant Life. 

At the present time there is considerable interest 
in sterilization through the use of ultraviolet light. 
Therefore, the material -presented by Dr. Luckiesh 
should prove of value to the engineer concerned with 
air sanitation. 

Applications of Germicidal Erythemal and Infrared 
Energy, by Matthew Luckiesh. Cloth bound, 54228 
in., 463 pages. Published by D. Van Nostrand Co., Inc. 
Price, $5.50. 
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TRANE MANUAL 


One of the standard texts in the air conditioning 
field is the Trane Air Conditioning Manual, now widely 
used in colleges and universities. A new or seventh 
edition has just been published. Because of the prob- 
lems at the end of each chapter, and the answers in 
the back of the book, the volume is of value for self- 
study. 

Consisting of eight chapters, the subjects covered 
are heat, comfort, heat gains, properties of air and the 
psychrometric chart, calculations for the conditioned 
air supply, refrigeration for air conditioning, and duct 
and fans. There are 70 pages of reference tables in 
simplified form to avoid the use of time-consuming 
mathematical formulas. 

The section on the properties of air has descriptions 
of how the necessary calculations are made. 

Trane Air Conditioning Manual. Cloth bound, 8 x11 
in., 876 pages. Published by The Trane Co. Price, $5. 


FUELS AND FUEL BURNERS 


For those interested in obtaining an overall picture 
of fuels and the method of burning these fuels, here 
is a book that is recommended. 

After introductory material on the industry as a. 
whole and the formation of fuels, Mr. Steiner discusses 
combustion, coal fuel, firing by hand and firing by 
automatic stokers. The section on fuel oils describes 
oil burners, oil burner installation and operation. Two 
chapters are devoted to gas fuels and gas burners. He 
includes a chapter on wood fuel written by an engineer 
of the U. S. Forest Service. 

Of general interest is the material on fuel-burner 
controls, chimneys and draft, heating system -control, 
and fans and motors. 

The three chapters on fuel oil and oil burners are 
condensed from two other books by the author. 

This volume is intended for fuel and fuel-burner 
dealers and salesmen and also installation men. 

Fuels and Fuel Burners, by Kalman Steiner. Cloth 
bound, 5 x 8 in., 394 pages. Published by McGraw-Hill 
Book Co... Price, $4.50. 


THE REFRIGERATION INDUSTRY.—One of a series of 
monographs of American Industries designed to help 
one in the choice of a career. The monograph on the 
Refrigeration Industry is by David C. Choate, Assist- 
ant Manager, Refrigeration Engineering Department, 
The Crosley Corp., Cincinnati, Ohio. Paper bound, 32 
pages, price $1 a copy. Published by Bellman Pub- 
lishing Co. 
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BUILDS GOODWILL FOR YOU 


Every duct job you handle can be an advertisement 
of your service. When you put up sound, workman- 
like ducts that give a full measure of protection 
against corrosion you build lasting goodwill. Your 
customers pass the word along to others . . . also, 
they remember you when they are again in the 
market for high-quality sheet-steel work. 

Goodwill rooted in good service is automatically 
bringing in a substantial amount of business to 





sheet-metal contractors who use Beth-Cu-Loy Gal- 
vanized Steel Sheets. In thousands of installations 
these sheets have effectively combatted corrosion. On 
the surface Beth-Cu-Loy Galvanized Sheets are pro- 
tected by a uniform coating of bright zinc that tests 
99.9 per cent pure. Inside they are open-hearth steel 
containing 0.20-0.30 per cent copper. With this combi- 
nation you can depend on Beth-Cu-Loy Galvanized 
Sheets to stave off rust and give long service-life. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by 
Bethlehem Pacific Coast Steel Corporation 


Beth-Cu-Loy Galvanized Sheets 
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ELECTRIC COOKING—A 20-page standard-size paper- 
bound publication entitled “Commercial Electric Cook- 
ing and Baking Manual,” and prepared by the Heating 
and Motor Applications Committee, Commercial Sales 
Section, Commercial Division of Edison Electric In- 
stitute. Defines the commercial cooking load, states 
how the load can be developed, gives basic engineering 
and sales data for utility representatives, and includes 
case history and load data on both cooking and baking. 
Available from the Institute, 420 Lexington Ave., New 
York 17; N. Y. Price, 75 cents to members, $1.85 to 
non-members. 


SOURCES OF INFORMATION—A division of the U. S. 
Department of Commerce has compiled a set of mimeo- 
graphed sheets that gives a list of all government 
publications that may be of value as basic information 
sources for the plumbing, heating and associated in- 
dustries. It includes a list of trade associations, 
directories and publications. For copies of Basic In- 
formation Sources, Plumbing, Heating and Associated 
Industries, write to Inquiry Reference Service, U. S. 
Department of Commerce, Washington 25, D. C. 


RADIANT HEAT.—Under the title of Radiant Heating 
with National Pipe—Bulletin No. 19, the National 
Tube Co., Pittsburgh, Pa., has issued a 48-page illus- 
trated book of value to the designer of radiant heat- 
ing systems. It has chapters on estimating heat losses 
from homes, estimating radiant heating coil require- 
ments both for floor panels and for ceiling panels. In- 
cluded is an article from HEATING AND VENTILATING 
on heat losses through floors of basementless build- 
ings. It has data on coil patterns, methods of floor 
and ceiling installations, and heat transmission tables. 


Pot TYPE BURNERS.—Commercial Standard CS104- 
46 covers warm air furnaces equipped with vaporizing 
pot type oil burners and arranged with either gravity 
or forced air circulation. The standards cover fur- 
nace design and construction, performance, and a test 
code for gravity furnaces. This is the second edition 
of these standards which supersede CS(E)104-43. 
Copies at 10 cents each may be obtained from the 
Superintendent of Documents, Government Printing 
Office, Washington 25, D. C. 


CATALYTIC CRACKING PRocEss—In “Fluid Progress,” 
there is presented a description of the fluid catalytic 
cracking of oil refining as improved during the war 
years to its present state. Included in the 16-page 
booklet is a diagrammatic illustration in color to show 
the process of refining. — M. W. Kellogg Co., 225 
Broadway, New York 7, N. Y. 


FUEL DELIVERY GUIDE.—A 35-page pocket size book- 
let by K. C. Richmond, editor, Coal-Heat, written for 
the retail coal yard and delivery man. It covers de- 
livery and coal handling methods, truck operation, 
sales opportunities, heat regulators, stoker summer 
service. Price, 20 cents—less in quantities. Coal-Heat, 
20 W. Jackson Blvd., Chicago 4, II. 
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A 48-page bulletin No. 19, deals with the subject of 
radiant heating specifically as it requires the use of 
steel pipe. Beginning with a general discussion of 
the nature of radiator heat and the factors affecting 
human comfort, the bulletin reviews some tempera- 
ture studies in radiant heated rooms of various types, 
Design procedure covered by the booklet includes 
estimating heat losses from houses, estimating radiant 
heating coil requirements, friction loss curves, for- 
mulas, ete. There are discussions of mean radiant 
temperature, operative temperature, heat losses 
through floors of basementless buildings, and the 
claims made for radiant heating. Methods of installa- 
tion and typical coil patterns are presented and design 
data for various wall and ceiling structures are in- 
cluded. — National Tube Company, Frick Building, 
PUI: SIL: ccsnsnsisisesinnicinsantacannaienciilpialiauntseasiliabaeanaillia 131 


Centrifugal Blowers 


Bulletin 120-B-13, covering centrifugal blowers and 
exhausters, 8 pages in two colors, emphasizes the 
adaptability of Roots-Connersville Blowers to a variety 
of uses. It is stated that these units are equally 
effective as boosters or as exhausters. Units are offered 
in both single and multi-stage types with capacities 
up to 100,000 rpm.—Roots-Connersville Blower Corp., 
Commer sville, Td. ............00....ccccseccccsccccccccssscccsssccsssecees 132 


High Pressure Boilers 


Catalog No. 89, 8 pages in three colors, describes 
Kewanee Hi-Test, portable, two-pass, tubular, fusion. 
welded boilers for high pressure steam and power 
service and industrial processing. Boilers come in six 
sizes, from 50 to 150 hp, supplying 125 and 150 bb 
steam pressure, and they range from 7,000 to 25,500 
sq ft of steam radiation—Kewanee Boiler Corp. 
I II. sinicsiisccrsesitecsinsisiesnbiainaiantiitiaiiiapiaipaiciicsdaapaiaiiaial 133 


Unit Heaters 


A 12-page illustrated booklet gives details and capac- 
ity tables on grid type unit heater with high test cast 
iron heating sections. Construction of the one piece 
cast heating section said to withstand steam pressures 
up to 250 lb is described.—D. J. Murray Manufacturing 
i, TI, TI siccesscasienccecnsccasacaiaricnsrtisearciandiacensanen 134 


Color Conditioning 


A 3-page booklet describing with full color illustra- 
tions the Du Pont system of “Three-Dimensional 
Seeing” for the painting of industrial machines as well 
as the safety color code for industry. Color condition- 
ing is shown at work in plants of several well-known 
companies.—E. I. du Pont de Nemours & Co., Ine, 
Wilmington 98, Delaware. ..........ccccccscccsssceeseeesseeeneeeees 135 
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A New CONCEPTION of PUMP PROGRESS! 





Fully investigate the many distinct advantages Peerless Deal- 
ers enjoy in selling these 2 most advanced Domestic Water 
Systems. Fully supported by intensive national advertising. 

exclusive magic water lift 


FER 
ey MPD 
principle. Water lubricated. 


ee ee ed | 


Food Machinery Corporation 





PEERLESS JET SYSTEM 
For deep or shallow wells. 
Capacities: 400 to 5,000 
per hour. Heads from 
20 to 120 feet. Constant 
pressure—self priming. 


PEERLE 


PEERLESS WATER KING 
For shallow wells. Capaci- 
ties to 840 gals. per hour. 
For lifts up to 20 feet. Uses 
















All types of heat ex- 
changers retubed, re- 
paired, rebuilt. FAST, 
expert service. Days, 
nights, holidays. Quick 
delivery on new con- 
densers and_ coolers. 
Twenty years’ special- 
ized experienc® design- 
ing, fabricating and ser- 
vicing heat exchangers 
assure sound design, 
quality construction and 
economical operation 
with any type refriger- 
ant. Engineering assist- 
ance gladly furnished. 
Write. 








pee custo ~ _ pmeatiiale 


Conseco CO., heat exchangers operating at 
1200 psi in various Sanger chain theatres. 


CONDENSER SME, ENGINEERING CO., INC: 


63 RIVER STREET, HOBOKEN, N. J. © Phone Any Time 


™TTUBE CLEANING GUNS AND ? 
> “AIR AND EROSION: ELIMINA 
“BEVEL GEAR UNIVERSAL JOIt 
< STRAINERS, GREASE EXTRACTOR 

WIZARD INJECTORS, FILTERS 
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The Argiin 
Maximum 
Thicknesses: 
Aluminum % "3 
Bronze 3/16”; 
Stainless No. 14; 
Steel 3/16” 


It’s good business 
fo standardize on 


HENDRICK GRILLES 


You can offer your customer his choice 


from more than a hundred attractive de- 
signs, fabricated from aluminum, bronze, 


copper, Monel, steel or stainless steel. 


Made from heavy gauge metal, sizes are 
accurate, perforations clean-cut, and grilles 


are free from imperfections. 


Installation is easy because a_ special 
flattening operation gives grilles uniformly 
flat surfaces. 


Write for detailed information. 


Perforated Metals 
Perforated Metal Screens 
Architectural Grilles 

Mitco Open Steel Flooring, 
“‘Shur-Site’’ Treads and 
Armorgrids 


pe 
HENDRICK 


42 DUNDAFF STREET, CARBONDALE, PA. 
Sales Offices in Principal Cities 
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THERE'S A 


BIG MARKET 


FOR THE 





TIME SWITCH 


AT ONLY 





LIST 


For 115 volts, 50 cycles 
50 cycles—$9.19 
25 cycles—39.32 


f.o.b. Chicago, Ill. 


LL YOUR 
ager 4 EMODELING 
WORK FOR 


ing full de- 
Write for folde ality Time 


be | tails of this 
n 


distributors. 


INTERNATIONAL REGISTER CO. 


DEPT. 116D ° 


2624 W. WASHINGTON BLVD. 
CHICAGO 12, ILL. 
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_ scale, overheating, etc., can be overcome. 








District Heating 


Steam Sales Improve @peration of Municipal Power 
Plant is the title of a 10-page, standard size booklet 
covering the case history of the Piqua (Ohio) Muni- 
cipal Power system which several years ago went into 
the business of selling steam to nearby industrial 
plants. The booklet outlines advantages to utilities of 
selling steam in addition to electricity, and also advan- 
tages to customers in bringing power costs and man- 
power savings, and greatly reducing smoke nuisance. 
Tells how one plant was able to save over $20,000 per 
year by purchasing steam. Illustrated with photo- 
graphs and blueprints, contains cost figures and other 
technical data. Installation of underground steam con- 
duit is told in detail with actual installation photo- 
graphs. — The Ric-wiL Co., 1568 Union Commerce 
Bldg., Cleveland 14, Ohi0. .....ccccccccccccssssccesssccecseseeesees 136 


Vertical Centrifugal Pumps 


A new 6-page bulletin describes the design, con- 
struction and application of three types of Peerless 
vertical centrifugal pumps for general purpose pump- 
ing in industrial services such as sump and drainage 
pumping, water supply, main, or cooling tower service, 
etc.—Peerless Pump Division, Food Machinery Corp., 
301 West Avenue 26, Los Angeles 31, Calif. .......... 137 


Diesel Engine Cooling Systems 


A 20-page, two-color booklet, Bulletin 351, describes 
diesel engine cooling systems, illustrated with photo- 
graphs, diagrams and blueprints. The booklet con- 
tains tables of dimensions and shows how water jacket 
Area rating . 
tables show the effective heat exchanger 2rea required 
per 100,000 Btu per hour. Spray tower and induced 
draft cooling towers are described and illustrated.— 
Binks Manufacturing Company, 8114-40 Carroll Ave., 
I IE FEI. iintiicesirsesneesstitedeietccnasininesiachlenseiaabeeiaitaniaailbil 138 


Vapor Equalizing Valves 


Bulletin No. 114, 4 pages, 2 colors, describes Gorton 
vapor equalizing valves and air eliminators for equal- 
ization of steam or vapor heating systems.—Gorton 
Heating Corp., Cranford, N. J. .ericscccsssccsssecescceseceeees 139 


Arc Welding Film 


“Design For Arc Welded Structures” is a new motion 
picture produced to assist architects, engineers, con- 
tractors and all people in the structural field to visual- 
ize the improvements in design and construction which 
are made possible by using arc welding. The picture 
also explains the tremendous possibilities of tubular 
construction and rigid frame design for more efficient 
use of materials and better appearance. The film, 
which has a running time of approximately 15 minutes 
and was produced by Herb Lamb Productions, is avail- 
able in 16 mm sound color prints at no charge except 
for transportation.—The Lincoln Electric Co., 12818 
Coit Road, Cleveland 1, ONI0. ......ccccccsscccesssessseceseeeeees 140 
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“Yes. Heaturhere you want it—" 


SAVES IN 7 WAYS: 






Space 

. Cleaning expenses 
. Boiler man salary 
Fuel costs 
Expensive installation a : 
. Off season discomfort 


= ial 


Propeller fan and blower 
types. Nine sizes of each 


REZNOR MANUFACTURING CO. 
Since 1888 
MERCER, PENNA. 


1. 
2 
3 
4. 
5. 
6 
1. 





NO STEAM LINES 
NO FIRE TENDING 


NO BOILERS 


NO FUEL STORAGE 


TYPHOON 





A RESPECTED NAME 
IN AIR CONDITIONING 


3 and 5 TON 
SELF-CONTAINED UNITS 


All-purpose, handsomely 
designed, smooth functioning 
air conditioning units with all 
copper condenser and liberally 
designed coils—removable outlet 
box for use with duct system— 
removable panel in back of outlet 
box for additional grills where 
front and back air distribution 
is desired in center of room... 
two way adjustable deflecting grill . . . knock-out for fresh 
air connection . . . removable one-piece panel in front for 
easy accessibility. The cabinets are made of furniture steel 

. crackle finish. Also available with one or two row 
heating coll. 


TYPHOON a 
PROP-R-TEMP Self-Contained Air Conditioning 
Units, 3 and 5 Tons 
TYPHOON LOW-SIDES, 3 and 5 Ton Units 
TYPHOON EVAPORATIVE CONDENSERS. 


MONSOON Heating, Direct Expansion and 
Water Coils 





















INC. 


BROOKLYN 15, N. Y. 


ICE AIR CONDITIONING CO., 
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pn Fs I~ 
// DOES ALLTHIS 
WORK FOR YOU — 


se | 
Ocurs STRAIGHT LINES | 


Yes, and Withj 
Hairline Precision 


Rapid operation . . . Hairline Accuracy . .. 
the use of Kling Rotary Shears marks the 
latest development in cutting mild steel, and 
sheet metal, up to 1-inch with amazing sav- 
ings in time, labor, and production costs. 


CUTS INSIDE HOLES | 
W/THOUT 


CUTTING IN | 
me ROM EDGES 


© OGGLES & OFFSETS | 

For exacting projects (see illustration at the i 

right), no single — - ae —_ oereer, | 
t do m. nt thin so clean 

ment does so many differe gs y Q c's TITY 


and efficiently as does the Kling Rotary, 


pictured above. 

home appliance, and other industries, where 8) BEVELS OF ANY ANGE E | 
work of this character is being done, — this Bae 

machine is held in high regard for its ver- Seon Ve sees 
satility and economy of operation. ee BO sas 


In metal working plants, automotive, aviation, 


This great usefulness is the result of half- § 
a-hundred years of engineering experience 
which prospective buyers, with reason and 
respect, applaud. 


| ALL WITH, 


AL baste pe 


\ ‘PRECISION /, 





KLING BROS. Engineering Works 


1322-HV No. Kostner Ave., Chicago 51, Illinois 
EXPORT DEPT. 1111 South Ferry Building, New York 4. N. Y, 
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STRONGEST 


LINK 


Between Hopper 


and Retort! 





The Crown Stoker Feed Screw 


Rugged dependability that lasts—year after year 
an unbreakable link between hopper and retort. 
That’s the Crown wrought steel stoker feed 
screw. This tough, wrought steel screw, contin- 
uously: welded, possesses a definite grain struc- 
ture, grain that accents strength where it is most 
needed, grain that resists the wear of constant use. 
Then, too, you'll find far less coal degradation 
using smoother surfaced wrought steel. If you 
want top equipment for your stoker, you'll find 


the Crown wrought steel stoker feed screw ideal. 


Send specifications or.drawings for prices 





IRON WORKS COMPANY 


1229 Tyler Street N. E.* Minneapolis 13, Minnesota 


116 








Combustion Data Sheets 


First ten of a series of “Combustioneering” data 
sheets especially prepared for combustion and process 
engineers feature mathematical tables, properties of 
gases, metals and other materials, and gas orifice 
capacity tables. Additional material will be added 
from time to time, in notebook punched sheets uniform 
with those now ready.—Industrial Div., Bryant Heater 
Co., 1020 London Rd., Cleveland 10, Ohio. .............. 141 


/ 
/ 
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Catalog 345, 80 pages, illustrated, describes indus- 
trial thermometers, hygrometers, manometers, record- 
ing instruments, controls, motor valves, pressure re- 
ducing valves, gages and special apparatus designed 
for temperature and material handling controls — 
Thermal Industries Inc., Detroit 26, Mich. ............ 142 


el Metals and Screens 


A 128-page catalog in two colors, shows a line of 
perforated metals, screens, and fabricated metal prod- 
ucts. Actual size illustrations show 390 shapes and 
sizes of openings in perforated metals. Metal screens 
include screens for sizing and dewatering. There is 
a section on ornamental perforated metal grilles, open 
steel flooring, and stair treads. The catalog concludes 
with 19 pages of useful tables for workers in any 
metal industry.—Hendrick Manufacturing Co., Car- 
SEs TUT sssesiiitchdectsiniibesei easel abana Lacaiutceboalal 143 


Insulation 


The cost of bare surface heat losses is the subject 
of a new 20-page manual prepared for process engi- 
neers and power men. Booklet includes tables for 
reading the dollar savings per foot of pipe of various 
sizes accruing as a consequence of proper insulation. 
Nine case histories are detailed. Descriptions and 
pictures of the various forms of mineral wool insula- 
tion are presented.—Industrial Mineral Wool Insti- 
tute, 441 Lexington Ave., New York 17, N.Y. -.....144 


Prefabricated Pipe 


Under the title, “There is No Substitute for Work,” 
a two page folder expands editorially on production. 
The last page of the folder deals with the prefabricated 
pipe products and operating policies of the company. 
—The Sawhill Manufacturing Co., Sharon, Pa......... 145 


Concrete Shrinkage 


Shrinkage of concrete and mortar, its influence on 
durability and serviceability, the principal factors 
affecting shrinkage, and its control and elimination 
are discussed in a 34-page booklet, “The Action of 
Embeco in Concrete and Mortars.” Booklet explains 
the principle of specially prepared metallic aggregate 
in controlling shrinkage—The Master Builders Co., 








7016 Euclid Ave., Cleveland 3, O10. .......c:cccccccee 146 
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More Efficient Heating With 
AIRTHERM Direct-Fired Warm Air Heater 


(Oil or Gas Fired) 


Direct heat transfer through a single thickness of 
metal results in the high efficiency and low operating 
cost of the Airtherm Direct-Fired Warm Air Heater. 
The Airtherm is a self-contained heating system — 
ready to connect to your fuel and power supply lines. 


Capacities from 650,000 to 1,950,000 B.T.U.’s. Either 
oil or gas-fired. 





See our exhibit Seventh 


° F Pree International Heating 
Write for Bulletin 801 describing | and Ventilating Exposi- 


° P s ‘ tion, Cleveland, Ohio, 
this economical heater in detail, | rondo 27-31, 1947. 


AIRTHERM™M 


MANUFACTURING COMPANY 
722 So. Spring Ave. ® St. Louis 10, Mo. 























How to STEP U Petes [\TMOSPHERIC SPRAY TOWERS 














air conditioning efficiency = PREFABRICATED = 
Dorex Air Recovery Units increase plant capacity tn = 


° ° ° oe ° DEPENDABLE 
without increasing conditioning equipment, auto- 
matically control odors, and save power and fuel. 


A= percentage of the heated, cooled, humidified and 
cleaned air that is ordinarily exhausted because it is stuffy, 
odorous or stale can be economically restored to original 
freshness and recirculated. This reduces the load on heating, 
refrigerating and humidifying equipment, lowers operating 
cost and expands the capacity of the system. 


Nothing is added to the air. The specially 
processed activated carbon used in Dorex 
Air Recovery Equipment extracts all odor- 
ous impurities that originate from people 
and their habits, from tobacco smoke, food 
and liquor, oils and solvents. Obviously, 
when you remove these impurities from 
the indoor air, less outdoor ventilation air 
is needed, which materially reduces the 
conditioning load. 


PROOF: We will be glad to send the details of typical installations 
or estimate on planned or existing systems. Write Dept. E-6 or 
call our District Representative. 


W. B. CONNOR ENGINEERING CORP. 


AIR DIFFUSION AIR PURIFICATION AIR RECOVERY 

















rarer coun 


Comertard Sn vend Ow” 








IN CANADA: Douglas Engineering Co., Ltd., 1405 Bishop St., Montreal 25, P. Q THE MARLEY COMPANY, | _ e KANSAS CITY 15, KANSAS 
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“"TY ICE COMPANY 








Georgia Community 
Refrigeration Center Makes 
Remarkable Growth 


The City Ice Company of Gainesville started in 1929 
with a 20-ton ice plant. Today it provides complete re- 
frigeration services and operates 8 additional plants 
throughout Georgia, all being developed into Com- 


munity Refrigeration Centers. 


The original plant now 
* | makes 72 tons of ice daily; 
| rents 1675 lockers; provides 
food processing and pork 


~ | curing; operates extensive 





S cold storages; quick-freezes 
up to 30,000 lb. of poultry 


per day; ices railroad cars 


Typical Aisle in Locker Room, 
which has 1675 Compartments 


and trucks; and sells refrig- 


erators and appliances. The 








first Frick machine is still 

















in continuous operation, six 


~eaeadles a more have been added in 
a io this plant, and 15 more in 


Labor-Saving Equipment Har- 
vests Four Ice Cans at Once. 


the other plants. 


What could a similar 
, § Community Refrigeration 
, Center do for YOUR area? 
. Get a copy of Frick Bul- 
letin 126; it tells what is 
being done at other places, 
and is well illustrated. The 
nearest Frick Branch Office 


will supply details, or write 





One of 7 Frick Machines hold- 
ing proper temps. for various 


services, 
DEPENDABLE REFRIGERATION SINCE 


(a7 


WAYNESBORO, PENNA. 
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Freon Water Coolers 


A 12-page, two-color booklet describes dry expan- 
sion type coolers with standard construction specifica- 
tions, selection data, and a direct reading log. mean 
temperature difference chart.—The Patterson-Kelley 
Co., Inc., East Stroudsburg, Pa. ............ccceeeeseseeeeeees 147 


Electric Generators 


An 8-page bulletin in two colors describes direct 
current and alternating current generators, capacities 
from 50 watts to 200 kilowatts, with a variety of sizes 
and application designs.—Century Electric Company, 
ee I. se nninicscsisncssensaieeaaiueisaiusianiiaiaiillih 148 


Radiant Baseboard 


A new version of the radiant baseboard which is 
said to deliver approximately 60% more heat for its 
size and is intended for large areas, or rooms with 
wide expanses of windows, has been announced in a 
new, 4-page, illustrated folder.—Burnham Boiler Corp., 
OE, Fin, Tn sssecnicttrseenninnncenneieinictnintivacunsianicenniacaiaailian 149 


Flow Rate Instrument 


Bulletin 40-A describes armoured, variable-area, flow 
rate, meters. This line of Rotameters is designed 
specifically for high pressure, high temperature han- 
dling of hazardous gases or liquids where an exposed 
glass tube might be dangerous or impractical.—Fischer 
& Porter Co., Department IT-7, Hatboro, Pa. ........ 150 


Centrifugal Pumps 


Bulletin W-341-B11 describes saddle mounted, ver- - 
tically split, centrifugal pumps for boiler circulation 
and heater drain service——Worthington Pump and 
Machinery Corp., Harrison, New Jersey. .............06 151 
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TO OBTAIN COPIES OF TRADE LITERATURE listed in 
this issue, circle on the list below the publications wanted, 
using the item number at the end of each review. 


Print your name and address, mail to 


Editor, HEATING AND VENTILATING, 
148 Lafayette Street, New York 13, N. Y. 


131 132 133 134 135 136 137 
138 139 140 141 142 143 144 


145 146 147 148 149 150 151 
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(For prompt service, title and firm name must be shown above) 
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Cut installation time in half 
with adjustable air diffusers 


Por 





Kno-Draft 
Adjustable 
Air Diffusers 


+ + + @re equipped with 
easily regulated unit damp- 


Any desired condition at your 
ers for fast system bal- fingertips 


ancing and an air dire 
tion amen pea po Type K Adjustable Diffuser 
8 with Type D Volume Damper 


(damper regulator protected by 
seasonal requirements. tamper-proof cap) 


heights and individual or 





Specify Kno-Draft Diffusers for better mixing of room and 
supply air, more uniform temperatures throughout the occupied 
zone and noiseless, draftless air distribution. 











FREE HANDBOOK: Contains clear sketches, charts, dimension 
prints and instructive text that simplify the selection and in- 
stallation of air diffusers. Please write Dept. E-4 for your copy, 
using your company letterhead. 


W. B. CONNOR ENGINEERING CORP. 
AIR DIFFUSION AIR PURIFICATION AIR RECOVERY 
114 East 32nd Street New York 16, N. Y. 
IN CANADA: 


Douglas Engineering Co., Ltd. 1405 Bishop St., 


_ Montreal 25, P. Q. 














HIGH CAPACITY 


CLOSE REGULATION 
NOMINAL COST 


V-300 Series Regulators control the flow of natural, man- 
ufactured and liquefied petroleum gases. Widely used for 
space, range and water heaters, floor furnaces, central and unit 
heating systems, hot water and steam boilers, conversion 
boilers, core and baking ovens, fryers, dryers, and other gas 
fired applications in homes and industry. Capacity up to 2085 
cu. ft. per hour with accurate regulation, yet compact and 
light in weight. Sizes up to and including 144” LPS. avail- 











PRESSURE, TEMPERATURE, FLOW, ELECTRI- able. For larger sizes contact factory. 

CAL AND LEVEL MEASURING INSTRUMENTS 6 out of 10 For complete specifications.on Gas Regulators, fuel gov- 
manufacturers of ernors, control and safety valves and thermostats for the Gas 

UNITED STATE S G AUGE nso oe Industry, write for the new 1946 Catalog 52C. 











DIVISION OF AMERICAN MACHINE AND METALS, INC. GEN E RAL |G CONTRO LS 
6-2 


801 ALLEN AVENUE GLENDALE 1, CALIF. 


SELLERSVILLE, PENNSYLVANIA (4) 

FACTORY BRANCHES: PHILADELPHIA * ATLANTA * BOSTON ¢ CHICAGO « DALLAS 
KANSAS CITY * NEW YORK * DENVER ¢ DETROIT ¢ CLEVELAND * PITTSBURGH 
HOUSTON ¢ SEATTLE * SAN FRANCISCO ¢ DISTRIBUTORS IN PRINCIPAL CITIES 
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eee with Flow Control Units 
that Assure . BEST! 


HoT WATER 





AT IT 


There’s only one reason for the existence Direct Drive 
of today’s heating industry: Man’s desire- Circulators 
demand for winter comfort. Realizing this, a 
most successful dealers talk to customers 
first in terms of results—then in terms of 
furnaces and equipment. 


That’s why Triplex dealers are fortunate. Flow Control 
They can sell comfort unlimited—unvarying —_ 
comfort that results from hot water heating 
at its best! The advanced design and pre- 
Cision construction of all Triplex Flow 
Control Units assure the most efficient, de- 
pendable operation possible. Hot water 


is automatically circulated, abundant heat One-Pipe 
Distributors 


supplied to radiators instantly—when- 
ever and wherever needed. Third floor 
north is just as comfortable as first floor 
south, for Triplex Units automatically 
balance heat loss with heat supply. 
Ample hot water for domestic use is . 
also provided at practically no Relief and Pressure 
additional cost. So learn more —— 
about the full Triplex line and 
what it can do for you. Write 
for catalog today. 








Indirect Heaters 


‘Wl 
HEATING SPECIALTY CO., 
—_ PERU, INDIANA 





In addition to units illustrated, the Triplex line includes— 
Direct Drive Horizontal Circulators, Indirect Drive Circulators, 
Expansion Tanks, Air Eliminators, Water Mixing Valves, Air 
Vent Valves, Tankless Heaters, Control Units, Electrical Controls, 
Barometric Draft Dampers, Sump Pumps. 


SEE YOUR WHOLESALER TODAY 
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. . « Since the Last Issue 


Eric V. Olsson, active in the air conditioning and ven- 
tilating field since 1934, has been appointed manager of 
the Washington, D. C. office of the B. F. Sturtevant Co. 
Division of Westinghouse Electric. In addition to the dis- 
trict of Columbia, Mr. Olsson also will be responsible for 
directing the sales and engineering application of Sturte- 
vant products in the Richmond, Va., and Charleston, W. Va., 
territories. The new manager has served in the Company’s 
offices in New York, Boston, and Hartford, Conn. A native 
of Bridgeport, he studied mechanical engineering at New 
Haven College. He is a member of the Connecticut chap- 
ter of the ASHVE. 


Carroll M. Baumgardner, executive vice president of the 
United States Radiator Corp., Detroit, 
Mich., has been elected chairman of 
the executive committee of the Insti- 
tute of Boiler and Radiator Manufac- 
turers at the Institute’s annual meeting 
in Atlantic City, N. J. Mr. Baumgardner 
succeeded A. E. Bastedo, vice president 
and treasurer of the Burnham Boiler 
Corp., Irvington, N. Y. IBR, with head- 
quarters at 60 East 42nd St., New York 
City, is a non-profit organization of 
manufacturers established to promote C. M. Baumgardner 
research and standardization of practice in the use of hot 
water and steam heating systems. 





Ben W. Bittner has joined the staff of the Industrial Di- 
vision of Bryant Heater Co., Cleveland, as sales engineer. 
A member of The American Society for Metals, Bittner 
was previously associated with General Alloys and North 
American Manufacturing Co. in a sales engineering capa- 
city, and with Crucible Steel Co. as combustion engineer. 


The ASRE has announced the appointment of Fred C. 
Kelly, Jr., of New York as Editor of “Refrigerating Engi- 
neering,” the monthly journal of that society. Prior to 
assuming his new position he was employed by the firm 
of Johnson-Cushing-Nevell where he was engaged in writ- 
ing and editing Ordnance Manuals for the Army and Navy. 


A new headquarters building has been opened by the 
Minneapolis-Honeywell Regulator Co., in Los Angeles. The 
new building, a modernistic structure at 2840 East Olympic 
Boulevard, will represent a completely integrated branch 
of the company, housing all divisions: heating and air 
conditioning controls, industrial, aeronautical. contractor, 
original equipment and jobber-dealer. 


Two new representatives have been appointed by Auto- 
matic Devices Co., 53 W. Jackson Blvd., Chicago, to handle 
Weather-Man Controls. Williams, Critton & Wilde, Salt 
Lake City, will cover Utah and parts of Wyoming, Idaho 
and Nevada. E. M. Clary, Atlanta, Ga., will cover Georgia, 
Alabama and Florida. 


Homer L. Hosking, formerly vice-president of the United 
States Radiator Corp. and its Pacific Steel Boiler Division, 
has been elected president of the newly-formed Republic 
Boiler Corp. with headquarters at 30 Church Street, New 
York City. Willard Scott is Secretary. The Company will 
handle all sales for Republic Residential Steel Boilers 
which will be manufactured in sizes ranging from 400 sq 
ft to 1,800 sq ft. 
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Easy, Fast Soak 
CLEANS 


Kitchen Grease Filters! 


Restore grease-clogged kitchen filters to maximum 
filtering capacity by first removing and then im- 
mersing them in recommended solution of Oakite 
Composition No. 20. The high-speed detergent 
action of this specialized alkaline-type cleaner 
makes short work of dirt, grease and other 
deposits. A simple soak—and peak airflow is 
regained . . . flash fire hazards no more! 


For the kind of experienced service that pays off 
in better operation, longer life for housekeeping 
equipment . start now to shoot your main- 
tenance-cleaning problems to Oakite! Odakite 
service in your locality is convenient, free. Use 
it NOW! Or write direct for helpful, no-cost 
data. 


OAKITE PRODUCTS, INC., 58A Thames St., NEW YORK 6, N. Y. 


Technical Service Representatives Conveniently Located in All Principal 
Cities of the United States and Canada 


OA KITES «(CLEANING 





RIALS - METHOD 
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For complete 
data write 
Dept. HV-11 





TURCO PRODUCTS INT . Main Office and Factory 6135 
S Cemtral Ave. Los Angeles | . Offices and Factories 
1606 Henderson St Houston 10. Tex 125 Ww 46th St 
Chicago 9 Offices and Warehouses All Principal Cities 
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IT’S RUST INHIBITING 


Because B-H No. 1 Cement contains a 
rust inhibitor which prevents corrosion 
of metal surfaces, it is excellent for use 
on flanges, valves, and other fittings. 
Even if used on cold, slow drying 

surfaces it forms a firm, rust-free bond. 


IT’S EASY TO APPLY 


Just mix B-H No. 1 Cement to a 
trowelable consistency and apply. 
It sticks, even to smooth surfaces 
—makes covering of under surfaces 
and pipes easy, even for unskilled 
workmen. 


IT’S EFFICIENT 


The exceptional efficiency of 
B-H No. 1 Insulating Cement 
is due to the high temperature 
resistant black rockwool from 
which it is made. The dead air 
cells in the nodules of rockwool 
provide maximum insulating 
efficiency and lightness in 
weight. B-H No. 1 Insulating 
Cement dries without cracking 
—withstands temperatures of 
1800° F.—and is reclaimable 
if temperatures have not 
exceeded 1200° F. 


IT’S CONVENIENT 


Packed in convenient sized 
multiwall paper bags 
containing 50 lbs. Ready for 
instant use. There is no loss 
or breakage as with molded 
types of insulation. 


Baldwin-Hill 


Specialists in thermal insulation products 





ill bring you full 
upon below w! i : 
ero and a practical — 
‘of B-H No. 1 Insulating Cement. 
o - 
















Baldwin-HillCo., 517 Breunig Ave., Trenton 2, N. J. 









Send information on products checked below 
[_] Free sample of B-H No. 1 Cement 

[_] No. 100 Pipe Covering—effective up to 1200° F. 
(for long runs overhead, underground, Diesel exhausts). 
[_] Mono-Block—the one-block insulation for all tem- 
peratures up to 1700° F. 


[2 Black Rockwool Blankets (felted between various 
types of metal fabrics). 
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‘ARCTIC 


CIRCLE 
EVAPORATIVE 


COOLER 


Available in sizes 1,500 to 15,000 
C.F.M. Fan or Blower types 











* WRITE FOR 
DETAILS AND 
SPECIFICATIONS 
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INTERNATIONAL 
METAL PRODUCTS 
COMPANY 












P.O. BOX 1712 @ PHOENIX, ARIZONA 
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The appointment of Eugene Somoff to the newly created 
post of technical service engineer was announced by 
the American Standards Association. Mr. Somoff, an 
electrical engineer with wide experience in Russia, Bel- 
gium, Great Britain, and the United States, will collect and 
supply technical information concerning American stand- 
ards and those of other countries. He will conduct world 
wide surveys of standards available in any particular field 
for use by committees of the ASA and his service will also 
be available to ASA company members and the associa- 
tion’s own engineering staff. 


A. B. Campbell, formerly eastern representative of 
Hughes Brothers, has accepted the position of executive 
secretary of the National Association of Corrosion Engi- 
neers, with headquarters in Houston, Texas. Mr. Campbell 
is a graduate in electrical engineering of the University 
of Illinois. He was an engineer on the headquarters staff 
of the NELA and the EEI from 1923 to 1943, at which time 
he joined Hughes Brothers. The new executive secretary 
is a fellow of the AIEE. 

Started in 1943, the National Association of Corrosion 
Engineers serves as a clearing house for the exchange of 
corrosion information, and for the establishing of stand- 
ard procedures and methods of carrying them out. NACE 
will hold its second national convention in Chicago on 
April 7-10 at the Palmer House. 


Tyler S. Rogers of Toledo, O., has been elected president 
of the Producers’ Council, national organization of building 
product manufacturers. Mr. Rogers, who is assistant to 
the executive vice president of the Owens-Corning Fiber- 
glas Corp., was vice president of the Council for the past 
year and had served for three years on the board of direc- 
tors. In addition, he had been chairman of the organiza- 
tion’s Technical Committee. Prior to moving to Toledo in 
1939, the Council’s new president was vice president of 
Taylor, Rogers, and Bliss, Inc., marketing consultants in 
New York City, and then'became managing editor of the 
American Architect and Architecture. He is author of a 
book entitled “Plan Your House to Suit Yourself,” and of 
various magazine articles in the field of construction. Mr. 
Rogers is a graduate of Massachusetts State College and 
did graduate work at the Harvard University School of 
Landscape Architecture and City Planning. 


A new product styling service is offered without cost to 
users of Redmond Micromotors. Redmond Company, Inc, 
Owosso, Michigan, has retained the services of a styling 
organization, Bruce Kamp Associates, with offices in Phila- 
delphia and New York. The service includes product de- 
sign, styling, colors, materials and packaging. 


A complete line of blast coils, unit heaters, fans and 
blowers will be manufactured by the newly formed Chicago 
Fan & Fin Coil Co., Inc., 1937 W. Walnut St., Chicago. The 
officers are E. A. Chartier, president; John R. Mitchell, 
vice-president; C. J. Banach, secretary-treasurer and de- 
sign engineer, and Frank Freitag, vice-president and super- 
intendent. 


Anthracite Institute announces the appointment of John 
G. Howley as Philadelphia district manager, located at 
1617 Pennsylvania Blvd. Mr. Howley joined Anthracite 
Institute in 1943 as a field representative in the Philadel- 
phia territory. He has been connected with the heating 
industry since 1919, having worked in various capacities 
in the plumbing, heating, and engineering fields. Mr. How- 
ley assumes the duties of Richard A. Protheroe, who has 
resigned after nine years with Anthracite Institute to be- 
come executive director of the Philadelphia City Planning 
Exhibition. 
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Several important executive personnel changes within 
the Chase Brass & Copper Co. were announced recently. 
Wallace C. Husted, vice-president in charge of all activ- 
ities of the company in the Cleveland area, will be trans- 
ferred to Waterbury and placed in charge of organization 
and plant operations under Richard D. Ely, vice-president 
in charge of production. John §S. Coe, who has been 
assistant to Mr. Husted in Cleveland, has been elected a 
vice-president of the company and will be in charge of all 
activities in the Cleveland area. Also announced was the 
election of Richard R. Quay, counsel for the company, as 
an assistant secretary. 


L. S. Cline has been elected treas- 
urer of The National Radiator Co., 
Johnstown, Pa. Mr. Cline was for- 
merly controller of Eversharp, Inc., 
Chicago, and was controller, assistant 
treasurer and secretary of the Ameri- 
can Hoist and Derrick Co., St. Paul, 
Minn. for a number of years. He is 
a graduate of the University of 
Illinois and has a wide experience 
in accounting and finance. 





L. S. Cline 


The regular quarterly meeting of the board of Oil Heat 
Institute of America was held October 23 at the Edgewater 
Beach Hotel with President W. A. Matheson presiding. 
On a reconsideration of an exposition and convention for 
the Spring of 1947 the board voted to hold a convention 
only, in conjunction with the annual meetings, at the 
Traymore Hotel, Atlantic City, during the week of March 
24,1947. A convention committee was appointed with W. A. 
Matheson, chairman, and R. S. Bohn, R. M. Sherman, W. A. 
Kemp, and C. R. Jonswold as members. The board author- 
ized finalizing of arrangements for an exposition and con- 
vention at Chicago during the week of April 4, 1948. The 
exposition will be at the Coliseum and the headquarters 
hotel will be the Palmer House. 


Bituminous Coal Research, Inc., announced that James 
R. Garvey, former captain in the U. S. Army Air Corps, 
has been added to its development engineering staff to 
expedite production and home testing of BCR smokeless 
stoves. He will be associated with Dr. Harold J. Rose, 
vice-president. and director of research. After graduation 
in 1941 from Ohio State University, where he obtained a de- 
gree of Bachelor of Engineering in Mining, Mr. Garvey was 
employed by the Pittsburgh Coal Company. He resigned 
from Pittsburgh Coal, after more than a year’s service, to 
enter the Air Corps. 


A group of 45 new sales and service engineers has been 
added to the expanded field staff of the Brown Instrument 
Co., Philadelphia. The group will be assigned, about the 
first of the year, to various regional offices and branches 
throughout the country. All of the men are now attending 
the Brown Company School of Instrumentation at Phila- 
delphia. 


Completion of a new Chrysler Corp. engineering labora- 
tory at Dayton to be devoted to air conditioning, heating 
and refrigeration research and development, was revealed 
during the all-industry show in Cleveland last month. 

The research building is now in full operation and facili- 
ties include separate rooms for testing of packaged air 
conditioning units, room coolers, condensing units, rating 
of large and small compressors, and a room for testing the 
various types of heating equipment. Three big cold rooms 
have been designed to maintain temperatures of zero, 70 
below, and 240 degrees below zero, respectively. 
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When you install A-P Dependable 
Refrigeration Valves on your best 
air conditioning systems you're get- 
ting factory- proven, field-proven 
valves that most engineers know 
will aid them to peak operating 
efficiency. A-P Thermostatic Ex- 
pansion Valves are famous for their 


MODEL 
70-NA 


Solenoid Refrigerant 
riations in load. And A-P Sole- ee Brag se 


: ' H H ity, to 20 tons Freon 
noids are versatile, quick-acting, Y Mp eS tittle power. 


extreme sensitivity and close super- 
heat control, even under wide va- 


require minimum power, and can 

be depended on for long trouble- 

free service . . . And the same over-all dependability 
is built into all the other vital A-P Refrigeration 
Valves — Suction Pressure Regulating Valves, Water 
Regulating Valves, ‘“Trap-Dri’” and “Trap-It’’ System- 
Protectors, Water Solenoids and Cooling Thermostats. 


Your Best Systems Deserve A-P DEPENDABLE 
REFRIGERATION VALVES. 


AUTOMATIC PRODUCTS COMPANY 


2462 NORTH THIRTY-SECOND STREET, MILWAUKEE 10, WIS. 
EXPORT DEPT., 13 E. 40TH ST., NEW YORK 16, N.Y. 


(4) DEPENDABLE 
Refrigerant Values 


FOR AIR CONDITIONING @ REFRIGERATION ° HEATING 
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At a meeting of the metropolitan New York section of 


the American Industrial Hygiene Association, two papers 
C te G = p R @) ) 7 were of particular interest to heating and ventilating engi. 

neers. An improved, portable anemometer, using a thermo. 

couple adaptation of Yaglou’s two-thermometer anemo. . 

S D R AY \ @) Z Z L F S meter, was described in a preliminary report by William B. 
Harris of the New York State Department of Labor. The 
instrument, powered by flashlight batteries, can give a di- 
rect reading in feet per minute on an ordinary calibrated 
meter. Another paper, by E. H. R. Pegg of Aerotec Co, 
described a system of combining centrifugal dust separa- 
tion and electrostatic precipitation in the cleaning of in- 
dustrial air. Other papers at the meeting covered X-ray 
diffraction for chemical analysis, health hazards of beryl- 
lium, and estimation of sulphur compounds in air. 











Getting Personal 


Glen D. Winans (Central Heat- 
ing in Detroit, page 64), was born 
at Plymouth, Mich. He received 
his Bachelor of Science degree in 
Mechanical Engineering at Ohio 
Northern University in 1921. 

After leaving school, he went to 
The Detroit Edison Co., Central 


.Heating Department, where he is 
R T J F T now Assistant Superintendent of 
Central Heating in charge of dis- 


tribution and customers’ relation. 





Rotojet spray nozzles are the ultimate in simplicity He a been ae in pete ona <a 

ha . abies can Society of Heating an enti- 7. D. Winans 
and efficiency. They provide excellent atomization tien Suaineece ceuk Gee Matton 
through the high centrifugal force developed by District Heating Association. 
the flow of the liquid. There are no moving parts, Mr. Winans is author of several technical papers on 
no adjustments. The action set up within the noz- distribution and utilization. He is a member of the Engi- 


: neering Society of Detroit, and the A.S.H.V.E. 
zle keeps it clean and clog-proof. Extra metal at ; 


points of wear gives Rotojet exceptionally long life. 
Rotojet nozzles are available with orifices from 
1/16” to 1-13/16". C. B. Sprenger (Serving a Large 

There is a Rotojet Nozzle for every spray job. en ee ee 


Steam, page 71) is an engineer in 
the Central Heating Department 

WRITE NOW 

For Bulletin No. 450 


of The Detroit Edison Company. 
He is a mechanical engineer grad- 
uate from The University of Notre 
Bulletin No. 450 gives you 8 pages 
of specifications, capacity tables, 
industrial applications, and other 


Dame, and for several years su- 
pervised the operation of a dis- 

valuable information about Binks 

Standard Spray Nozzles. Drop a 


trict heating system in South 
Bend, Ind., owned by The Indiana 
card in the mail today for your free 
copy of this helpful booklet. 













and Michigan Electric Co. 

He joined The Detroit Edison 
Company in 1928 and has been C. B. Sprenger 
very active in utilization work 
among the large office buildings in Detroit which purchase 
Detroit Edison Steam, and also active in planning the 
changes required to convert to purchased steam. 

Mr. Sprenger is a member of The National District Heat- 


BRINKS MANUFACTURING ing Association, and the Engineering Society of Detroit. 
Nt Nn COMPANY 
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3114-40 CARROLL AVE. » CHICAGO 12, ILL. 
Offices in all principal cities 


George R. Morgan (Avoiding Wet Wallis in High Hu- 
midity Industrial Plants, page 74) was born in Greenville, 
South Carolina, and received his B.S. degree from Clemson 
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A&M College in 1914, and his M.B. degree from Cornell 
University in 1916. 

His experieuce embraces teaching, electrical contracting, 
sales engineering, and consulting and designing engineer- 
ing. 

He became a partner in the firm of J. E. Sirrine & Com- 
paty, Engineers, Greenville, South Carolina, in 1937, which 
firm has been active for 45 years and is widely known in 
industry, especially in the textile and paper fields. He is 
head of the steam power department and is responsible for 
all designs relating to boilers, turbines, heating, humidify- 
ing, ventilating, air conditioning, compressed air, and pro- 
cess Piping. 

He is a member of the ASME and the ASHVE and is a 
registered professional engineer in South Carolina, North 
Carolina, Georgia, Kentucky, and Ohio. 





COMING EVENTS 


WEEK OF NOVEMBER 11, 1946—74th Annual Meeting of 
the American Public Health Association, to be held in 
Cleveland, Ohio. Further details from Dr. Harold J. 
Knapp, Health Commissioner, Cleveland, Ohio. 


NOVEMBER 17-22, 1946—Annual Meeting, American Weld- 
ing Society, Hotel Ambassador, Atlantic City, N. J. 
Office of Secretary, 33 W. 39th St., New York 18, N. Y. 


NOVEMBER 18-22, 1946—28th Annual National Metal Con- 
gress and Exposition, Municipal Auditorium, Atlantic 
City, N. J. Secretary, W. H. Eisenman, American So- 
ciety for Metals, 7301 Euclid Ave., Cleveland, Ohio. 


DECEMBER 2-7, 1946—17th National Power Show, Grand 
Central Palace, New York. Charles F. Roth, manager, 
International Exposition Co., Grand Central Palace, 
New York 17, N. Y. 


DECEMBER 15-18, 1946 — Annual Meeting of American 
Society of Refrigerating Engineers, Hotel Pennsylvania, 
New York, N. Y. Secretary, David L. Fiske, 40 W. 40th 
Street, New York 18, N. Y. 


JANUARY 14-17, 1947— Materials Handling Exposition, 
Public Auditorium, Cleveland, Ohio. Exposition man- 
agement, Clapp & Poliak, Inc., 37 Wall St., New York. 


JANUARY 27-31, 1947—7th International Heating and Ven- 
tilating Exposition, Lakeside Hall, Cleveland, Ohio. 
Sponsored by The American Society of Heating and 
Ventilating Engineers in conjunction with their 53rd 
Annual Meeting. Charles F. Roth, manager, Inter- 
national Exposition Co., Grand Central Palace, New 
York 17, N. Y. 


MARCH 24-29, 1947—Annual convention, Oil Heat Institute 
of America, at Hotel Traymore, Atlantic City, N. J. 
For details write the institute at 30 Rockefeller Plaza, 
New York 20, N. Y. 


APRIL 7-10, 1947—Annual Convention of The National As- 
sociation of Corrosion Engineers, Palmer House, Chi- 
cago, Ill. Executive Secretary, Elton Sterrett, 905 
Southern Standard Building, Houston 2, Tex. 
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STILPHEN 
“STIL-BLADE” 


Patented 


EXHAUST FANS 
for Luiet Operation 


Reduce ventilating cost thru quiet, efficient 
straight line exhausting. 





Trouble free performance and depend- 
ability of Stilphen ‘“Stil-Blade” Exhaust 
Fans is due to patented design of fan 
blade. Reverse curve at back edge of 
fan blade reduces air friction and elim- 
inates eddy currents and dead centers. Air 
flows over the entire surface of the fan 
blade in a smooth continuous stream. 


Fan wheel is cast in one piece of alum- 
inum alloy, eliminating chance of blades 
working loose to throw the fan out of bal- 
ance. Manufactured in a variety of sizes 
from 10" to 40° 


Build them into YOUR product to in- 
crease sales thru better performance. 


Some territories open for 
distributors. 


Write Howry-Berg Steel & Iron Works, 
2949 N. Speer Blvd., Denver 11, Colorado. 
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